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rosace chamber. There they are separated, 
and the lead-covered cables are distributed 
around circular openings made on the four 


The Telephone Central Office of Paris. one-half of the collecting sewer, which rans | There are, as will be observed, two rosace | 
throughout the whole length of the pron nem, The first, which is in front, is 
de L’Opera under the sidewalks, and the | appropriated to the wires of the subscribers 


( Contin ue d, ) 








(Translated for the Review from La Lumiere 
Klectrique.) 





In our last article we have given an idea of 
the organization of the Parisian telephone 


small branch sewer, which connects the | who are in direct communication with the 
house at No. 27 of that street with that| office; the second is appropriated to the 
sewer. The walls of the house are supposed | auxiliary wires, which, as wé stated in our 
to be removed in front of the spectator, in | preceding article, connect with all the central 


s | 7 . . . . 
order to expose to view the rosace chamber; | offices, which are in this manner placed in 














system, and the manner in which it was con- 
nected with the different central offices. In 
this article we shall enter into more details 
with the same end in view, taking as an ex- 
ample the central office of the Avenue de 


are represented as passing. 
| distinguish the show-window of the 


and above the sewer and the ground which | 
covers it one can see the sidewalk of the | 
Avenue de L’Opera, where some pedestrians | ceiling of the room is used for the ventilation 
One can even | of the whole office. 
store | 


communication with each other. The tube 
which is suspended from the vault of the 


The wires which to the 
number of 3,000, end at the office of the 
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(Fic. 2 )—TuHe TELEPHONE CENTRAL OFFICE OF PARIS, 


which forms the entrance to the office, and | 
where are exposed for sale the telephonic 
apparatus manufactured and sold by the 
company. The interior of the store, even, 
may be partly distinguished in the upper 


L’Opera, the most important of all; and for 
greater clearness in our description we shall 
follow the wires from the sewer, where they 
are united in bundles, up to the switches of 
the central office, where they are distributed, 
to constitute the private circuits of the differ- | part of the figure, above the rosace chamber, 
ent subscribers. which is really one of the cellars of the 

To render our description more clear, we | house. The door, which will be noticed in 
give, in Fig. 1, which represents the rosace | the branch sewer, corresponds in position to 
chamber of the central office in the Avenue | a glazed opening placed in the sidewalk, and 
de L’Opera, the section of a portion of the consequently allows access to the sewer from 
street at the place where the wires enter the | the outside, just at the point where the wires 





office. Thus we see at the right of the figure | enter the office. 


Avenue de L’Opera, are enclosed, as we have 
mentioned, by groups of fourteen in tubes of 
lead, which of themselves constitute distinct 
bundles, and these bundles, in entering the 
office, are separated into the cables of which 
they are composed in several parallel lines, 
which correspond to ranges of openings in a 
large bronze plate, through which all the 
cables pass by insulators. On leaving these 
openings the cables are again connected in 
two large bundles, which enter by two 
wooden conduits placed at the upper and 
lower parts of the room in the interior of the 


sides of each chamber, and to which has been 
given the appellation of rosaces. Being 
fixed on the interior side of these chambers, 
each cable is stripped of its lead covering, 
and the wires which were there enclosed are 
separated by couples of two, forming seven 
two-wire lines, which pass through the par- 
tition, and are attached exteriorly to double 
screw-posts placed all around the rosaces. 
To easily distinguish the wires belonging to 


the same circuit, they are covered with braid 
of the same color, but each couple is of a dif- 
ferent color, so that each cable consists of 
seven couples of wires of seven different 
colors, which are always placed in the same 
order around the rosace. 

On a larger circle are placed little plates of 
horn on which are engraved the names of the 
subscribers, and on a still larger circle are 
other tickets showing the numbers of each 
cable. 

From each screw-post there starts a cable of 
two wires covered with gutta-percha which 
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goes to the central office, properly so-called, 
and which we will now follow. 

The four rosaces may be considered as the 
bases of four cones, of which the common 
summit is the geometrical center of the 
chamber. The idea of the rosace is to make 
all the wires pass through this center, so that 
they shall all be of the same length and be 
interchangeable. 

We shall see how this idea is realized in 
practice. 

The wires are supported in the interior of 
the chamber by circles, of which two may 
be distinguished in the figure. They are 
given a supplementary length which hangs 
below the ring and they are then carried to 
to ceiling to pass through the floor of the 
ground-floor to the central office. This 
arrangement has for its object the placing 
near together in the central office the appa- 
ratus used for connecting together the sub- 
scribers whose inter-communication is n ost 
frequent in order to avoid switching. 

By examining in our figure, through the 
open door the interior of the nearest chamber, 
we can see the bundle of wires of which we 
have just been speaking, passing vertically to 
the ceiling and into the conduit which carries 
it into the central office. 

This terminates (in Fig. 1) the course of 
the wires, and to follow the remainder of the 
connections we must refer to Fig. 2, 
which represents the interior of the central 
office operating-room. 

In the left hand corner of the figure we see 
the two wooden conduits coming from the 
two rosaces, and which carry the wires into 
the single conduit from whence they are dis- 
tributed to the switches. This conduit is 
placed under the floor of a little corridor 
formed by two partitions which divide the 
office into two portions, and it is on these 
partitions that the switch-boards and annun- 
ciator-boards are placed. These boards which 
are situated like the rounds of a ladder one 
after another in our figure, are also arranged 
in the manner indicated in our preceding 
article, and one may perceive on the interior 
of the corridor on the posterior side of the 
partition of the second division of the room 
the electro-magnets which operate the annun- 
ciators, 

The wires passing under the floor of the 
corridor, which we have just mentioned, are 
distributed successively, in proportion to the 
distance advanced, to the switches on the 
right and left, consequently the only wires 
carried to the extreme end of the corridor are 
those necessary for the two last boards of the 
two divisions of the room. 

Although we have described in our article 
of December 28th, 1881, the switches and 
annunciators of the central telephone offices, 
we think it necessary to describe them at 
greater length here, in order that our readers 
may obtain a more precise idea of them. 

When a subscriber calls the central office, 
it is necessary that the operator should be 
notified of the call by a signal; it is also 
necessary that the office should know by 
whom it is called; it is in response to these 
wants that the call bell, which suffices for a 
large number of lines, and the annunciator 
necessary for each line, have been provided. 
The call signal is an ordinary electric bell, 
which has no new features, and is shown on 
the left of the first board in our illustration 
The annunciator is arranged in a manner 
analogous to that of the dials with numbers, 
such as are seen in installations of electric 
call bells in hotels. The model which has 
been adopted by the Société Générale des Télé- 
phones is that which will be represented in 
Fig. 3. 1t consists,as may be seen, of a shutter 
G@ carrying a number, in front of which is 
placed a pivoted plate P, furnished with a 
raised contact piece, b. This plate is hooked 
on an electro-magnetic detent C, on the lever 
of the armature A of an electro-magnet Z, EZ, 
placed behind the partitions which support 
the boards, and it is behind these boards also 
that the subscribers’ wires spread out to con- 
nect with their respective switches, as well as 
the induction coils of the employes’ tele- 
phones, and also all the connecting wires be- 
tween the groups of switches and between the 
switches belonging to the wires in the office. 
It will now be comprehended why it is neces- 


sary that the passageway between the parti- 


tions must be large enough to enable one to 
work at his ease for the connecting of wires 
and for making repairs and changes. When 
the subscriber calls, he sends a current 
through the electro-magnet ZH, Z, the arma- 
ture A is attracted, and the plate P falls, 
placing its raised portion } in contact with a 
rod ¢, which closes a local circuit through the 
call bell of that section of the office. The 
switches or jack-knives, by means of which 
the connections of the subscribers with each 
other and with the employes of the office 
are made, have received for the Paris offices. 
(To be Continued. 
— 
Battery Residues, 





Engineering says that, from a table com- 
piled by Mr. Kolb, one of the secretaries in 
the Imperial Telegraph Department of Ger- 
many, we learn that, of the £12,350 spent 
during the year 1881-82 upon the 127,166 
galvanic cells in use, £2,727, or about 22 per 
cent., were recovered by the sale of the bat- 
tery residues, consisting of copper, zinc and 
lead salts. It has been customary to sell 
these products by auction twice a year. The 
Government does not guarantee any fixed 
percentage of metal in these salts, but the 
amouvt varies very slightly. The normal 
cell of the German telegraph offices is a 
modified Daniell cell of a simple and cheap 
kind. The zine electrode is formed of a 
ring, hanging down from the edge of a glass 
vessel to half its depth. On the bottom lies 
a rectangular plate of lead, to which a verti- 
cal stout iron wire, encased in sheet lead, is 
soldered, making the other electrode. The 
glass is filled with sulphate of zinc solution, 
and a few crystals of sulphate of copper are 
from time to time dropped into the liquid. 
Of these materials, the zinc ring is, of course, 
most subject to deterioration. Thus we find 
that the above-mentioned 127,166 cells re- 
quired nearly 80,000 new zinc rings, against 
7,300 lead sheets and 910 lead plates. The 
sulphate of copper forms the largest item in 
the annual expenditure, amounting to 
£8,000. During the four years which the 
table comprises, from 1878 to 1882, the num- 
ber of cells had increased by nearly 20,000. 
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The Application of Electricity to Motive 
Power. 





By G. BrnswANGER. 





There is no element in nature that is so 
readily adapted to the transmission of power, 
and certainly no element, in producing 
power, can be so easily controlled as elec- 
tricity. 

Ranging from the tiny movement of the 
diaphragm of the telephone, which I may 
describe as a millionth of a foot-pound, to 
existing machines developing many horse- 
power, it is evident that a great future is in 
store for the application of electricity to 
motive power, since the work may be per- 
formed at a considerable distance from the 
place where it is generated, and we can by 
means of this subtle agent make use of a 
considerable proportion of that energy with 
which nature provides us so lavishly, but 
which runs to waste at present. That a 
current of electricity is able to produce 
motion and exert force is a well known fact, 
and there are at present many electro-motors, 
all designed for the purpose of converting 
the largest percentage of electrical energy 
into useful work, but with different degrees 
of success. 

There seems to be a tardiness in recogniz- 
ing the utility of electro-motors, this is 
probably because there are now many 
motors—steam, gas and water—all of known 
and estimated efficiency ; while in the early 
days of steam there existed no motor for it 
to replace, but a great want of such, hence 
the fact that it rapidly rose to the present 
state of perfection and became an object of 
universal utility. 

As the first ideas of a steam-engine origi 
nated from the alternate lifting and falling 
of the lid of a tea-kettle, under the pressure 





of the expanding gas within, so the capa- 








bility of an electro-magnet to lift, release, or! The electro-motor is especially well adaptcd 


repel a piece of iron, suggested the applica- 
tion of this motion for the purpose of 
moving machinery. So several motors were 
devised, some having a movable electro- 
magnet attached to a beam, which, being 
alternately attracted and repelled by another 
fixed electro-magnet, gave motion to the 
beam, and so to a crank and fly-wheel. 

No electro-motor constructed upon this 
principle can utilize much of the electrical 
energy put into it; the law of magnetic 
attraction teaches us that the force of a| 
magnet is decreased proportionately to the| 
square of the distance from it, therefore it is| 
clear that the distance of the travel of such 
a magnet must be small to be effective at all. | 
So to obtain a fair amount of crank stroke | 
the end of the beam must be considerably 
elongated beyond its pivot. This arrange- 
ment, while increasing the space of the 
motion, decreases its power at the point of 
application, viz., the crank. 

Steam being an expansive gas and main- 
taining a practically constant pressure upon 
the piston of a steam-engine to the end of | 
each stroke, such a crank and fly-wheel is a| 
good method of transforming the rectilinear 
motion of the piston into the corresponding 
rotary motion of the crank shaft and so 
driving machinery. 

It was necessary that electricians should | 
recognize the great difference between the | 
magnetic effect of a current of electricity | 
and the expansive effect of a volume of | 
steam, and to construct their motors not 
after the style of steam-engines, but suitable 
to the peculiar behavior of the alternating 
magnetic attraction, so as to obtain the 
greatest efficiency. Froment made a decisive 
step in this direction when he devised his 
rotary electro-motor. Here the disadvantage 
of the unequal lever is dispensed with, and 
the magnetic attraction applied directly to 
the bars of iron placed round the periphery 
of the wheel. 

Here again a serious drawback exists, in 
the space between the magnetic pole and the 
bar to be attracted, leaving too much work 
to be accomplished by the momentum of the 
wheel. Jacobi subsequently improved this 
by winding insulated wire upon the iron 
armatures, alternately making and breaking 
contact of the current round them, keeping 
his fixed electro-magnets constantly mag- 
netized and arranging them so that there was 
not much work depending upon the momen- 
tum of the wheel. 

This might be said to have placed the 
electro-motor in the light of a machine that 
could be really used for practical purposes. 

But although the motor of- Jacobi was 
tolerably efficient, he found a great disadvan- 
tage attending its use in the expense of main- 
tenance, for the consumption of zinc and 
acid in his batteries was far in excess of the 
corresponding production of power. 

A really good electro-motor may turn 75 
per cent. of the original energy into useful 
work, whereas a good steam engine utilizes 
only 15 per cent. of the energy of the coal. 

But the energy of zinc is only one-fifth that 
of coal, and even counting the increased 
efficiency of the electric over the steam en- 
gine, the former would cost thirty times 
more in maintenance, acids and all allowed. 

When dynamo and magneto-electric gener- 
ators begin to attain perfection, this obstacle 
was partly removed, and the electro-motor 
began to be improved again. The present 
types of electro-motors are, broadly speak- 





ing, reversed dynamos; that is, having a 
current from another source sent through | 
its field and armature, causing the latter to| 
revolve. 


I have two motors here, one driving that | 
lathe, and the other a ventilating fan, thirty-| 
six inches in diameter. But these are the in- | 
vention of Mr. Reckenzaun, a gentleman | 
who has devoted considerable time and atten- | 
tion to the application of electricity as a mo-| 
tive power, and it is due to his kindness that 
I have these motors to show you to-night. | 
Side by side with others, these develop a 
higher efficiency than has yet been attained, | 
and are, as you see, compact and con- 
structed so as to combine cheapness with | 


durability. | 


for locomotive purposes, because its construc- 
tion is simple, its parts are few, and there- 
fore not easily disarranged. It also occupies 
a smaller space than other motors for its 
power, except indeed those which are driven 
by the expansion of a gas which is stored 
under enormous pressure, which obviously 
is extremely dangerous. Therefore it bids 
fair, under certain conditions, to be a formid- 
able rival to steam in the propulsion of rail- 
way trains, tramcars, and other vehicles, but 
perhaps in no way to confer such a 
benefit upon commerce as when applied to 
what I shall term auto-locomotion.. This 
simply means sending single cars or a train, 
laden with letters, newspapers, or goods, 
upon its way without personal attendance, 
the whole apparatus being controlled at either 
end or different stations along the line. A 
tremendous speed of, say, 300 miles per hour 
could thus be attained without the risk ap- 
pertaining to our present system at 60 miles. 
I simply wish to show that electricity is the 
only agent by which we shall attain such a 
transport; of course the limit to speed would 
depend upon circumstances that are not 
allowed for in this rough calculation, such as 
air resistance, heated bearings, and friction 
of machinery; but with suitable shape of 


| vehicle and size of motor, such a speed is not 


so mnythical as it may seem. 

So our parcels and goods could fly, as it 
were, with almost incredible speed, from 
town fo town. This isa fair probability, and 
one which the proposed ‘‘ parcels’ post” may 
soon render a practical possibility. No other 
agent than electricity could be employed for 
this purpose, its ready transmission along a 
conductor, and its peculiar behavior in a 
motor, seem to be specially suited to such 
a want. 

An electro-motor when running induces a 
current back through wires in the opposite 
direction, tending to oppose the current which 
is producing the motion. This, called the 
“back current” or ‘‘ counter-electromotive 
force,” is greatest at a certain high speed. 

The efficiency of the motor depends upon 
the proportion of the speed, luad, and driving 
current, and is greatest when the driving cur- 
rent utilized equals the back current, or, to 
speak more correctly, when the driving cur- 
rent is reduced to half its strength by the 
resistance of the back current, plus the resist- 
ance of the coils of the motor. 

However, great speed is necessary in order 
that we should obtain efficiency, and econo- 
mise the expenditure of energy. Every elec- 
trical engineer will agree with me that in 
this subject of auto-locomotion electricity has 
unique advantages. As a light it is rivalled 
by gas, asa motor by steam; in these two ap- 
plications its intrinsic merits are somewhat 
overshadowed by the competition of these 
older established agents and vested rights, 
and it is obvious that the vast plant and ma- 
chinery using gas and steam are not to be 
done away with at short notice. 

In auto-locomotion no such rival exists; 
the great advantage of speed, which I have 
mentioned, combined with easy control over 
each vehicle, economy in the cost of rolling 
stock, and in the space of the permanent 
way, will, I maintain, render electricity ap- 
plied in this way cheaper and better than our 
present method of transmission, both in first 
cost and maintenance. I will leave it to 
another occasion to go into details, but there 
are no difficulties of construction that cannot 
be surmounted, and, considering that by 
means of auto-locomotion we could send our 
parcels to Glasgow in two hours, the matter 
is certainly worthy the attention of some of 
our men of progress. 

Electro-motors, again, may come into uni- 
versal use for the propulsion of small vessels, 
this being done at present by means of small 
engines that are very costly to maintain com- 
pared with the cost of large engines working 
on shore, or those on board large ships—the 
difference being from 2 Ibs. to 4 Ibs. of coal 
per hour in the large non-condensing engines, 
and 8 Ibs. to 12 Ibs. per hour in the small non- 
condensing ones; so the energy of a large 
and cheap-working engine employed to re- 
place a small expensive one must be a gain. 
Electricity supplies this method of transmis- 
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sion by the use of secondary batteries. I 
have here thirty cells of the Faure-Sellon- 
Volckmar type of accumulator, kindly lent 
me by the Electric Power Storage Company, 
and, though small, they are supplying us 
with light and power for the space of this 
lecture, a considerable residue remaining un- 
used. Conductors being out of the question, 
what could be better than such cells for con- 
veying the energy of the shore engine to the 
motor on board of the launch or tug-boat? 
Some think that the weight of these accumu 
lators is a serious objection to their use; but, 
power for power, an electro-motor, with its 
cells, does not weigh so much as a steam 
engine, boiler, and coals to last for the same 
time. 

Who has attempted to enjoy himself by 
running down the Severn or up the Thames 
in a steam launch and fairly succeeded ? 
The smoke, dirt, the greasy attendant, and 
the stertorous snorting of the exhaust steam, 
all detract from the pleasure of the trip. 
How much nicer is it to glide along ina 
launch electrically propelled, no noise but 
the murmur of the motor, like a bee buzzing 
o’er a flower ; no dirt nor smoke ; and, what 
is more important, plenty of room. Unlike 
a boiler, the accumulators may be stowed 
away under seats, anywhere in fact, out of 
the way ; the motor and machinery may be 
under the deck and hid from view, yet 
thoroughly under control. 

Railways and tramways electrically pro- 
pelled permit of the employment of two 
systems—the transmission of power from a 
central station by means of a conductor ; or 
taking accumulators on the vehicles them- 
selves, The advantages of either system 
depend upon the circumstances of each 
individual case. 

Accumulators may some day replace the 
boiler, tender, and coal of the present steam 
locomotive. For the wheels of a locomo- 
tive to exert the necessary adhesive force 
upon the rails, which is low in this country— 
being from 400 Ibs. to 450 Ibs. per ton—the 
engine must have weight, which must be so 
that the adhesive power exceeds the tractive 
force or the wheels will slip. The average 
weight of a steam locomotive (not including 
the tender) is from 20 to 35 tons, incline 
engines from 40 to 47 tons. This may give 
some idea of the fact that the weight of 
accumulators does not militate against their 
employment in locomotion so much as might 
be imagined. 

Railway companies would not be inclined 
to alter their whole permanent way and dis- 
pense with all their steam locomotives at 
once, for an ordinary steam-engine could not 
travel upon the rails occupied by an electrical 
engine, if the power were transmitted by 
conductors, without seriously interfering 
with the action ef the latter. 

But an old steam locomotive could be re- 
placed by an electro locomotive using 
accumulators, without m any way obstruct- 
ing the other rolling stock ; and this, proba- 
bly, is the only way in which electricity is 
ever likely to be applied to existing lines of 
railway. In fact, for the electrical propul- 
sion of all vehicles the accumulator seems to 
be the best method of transporting the elec- 
trical energy wherever we desire to take it. 

I will now deal with the application of 
electro-motors to stationary purposes. This 
can advantageously be done in all cases 
where “high speed” is desirable. Where 
machinery is driven by a steam-engine, such 
a speed is attained at present by means of 
bands, pulleys and gearing, while in most 
instances the electro-motor could be directly 
applied, avoiding the great loss by slip and 
friction as well as the expense of the present 
system. 

Another great advantage of electro-motors 
is that small manufacturers, requiring from 
+ to 1 horse-power, could apply the power in 
their own houses, saving the rent of expen- 
sive premises with steam-power. The only 
difficulty connected with this application of 
electrical power is the electricity itself. I 
propose to supply small accumulators and 
establish charging stations at different parts 
of the town, where these small consumers of 
power could have them recharged at a trifling 
cost, 





I look forward to see, shortly, advertise- 
ments or signboards intimating that Messrs. 
So-and-So, power or energy merchants, are 
prepared to supply their merchandise, viz , 
electrical power, at so much per horse- 
power hour. 

Suppose that the loss of power in the use 
of such accumulators be 50 per cent., in- 
cluding the loss in the charging dynamo, 
then from a suitable charging-station the 
energy could be supplied far cheaper than 
steam-power to small consumers, and this 
expense could include the cost of cartage. 

Electro-motors are also eminently adapted 
for ventilating purposes, a matter which is 
now rather prominently before the public in 
the shape of that vexed question, ‘‘ How to 
ventilate the tunnels of the District Rail- 
way.” I will not be so arbitrary as to assert 
that electricity is the best method of attain- 
ing this desirable object, but it certainly 
possesses properties which render it suitable 
for this purpose, with less expenditure of 
money and space, than any other system 
known at present, without interfering with 
the street traffic. 

You see that a fan 3 ft. in diameter can be 
driven at a rapid rate, producing a powerful 
current of air by means of a comparatively 
small motor, and this smaller one, attached 
to a flexible wire, can be sent round the 
room in motion, so that every one may see 
how it can be accomplished. 

Now applying some such method, as in- 
stanced by this larger fan, to the series of 
tunnels in the underground railways, I find, 
from a very rough calculation which I have 
made, that, by means of a series of appro- 
priately sized and distributed fans for ex- 
hausting foul air—driven by motors actuated 
by electricity conveyed by conductors from 
generators at suitable stations along the 
line—it would require something like 60 H. 
P. to thoroughly ventilate the whole rail- 
way; this, including attendance, mainte- 
nance, and depreciation, would cost little 
more than £3 per day—a trifling amount per 
passenger, 2 small decimal of a penny—not 
worthy of a moment's consideration in com- 
parison with the increase of comfort and 
almost entire elimination of the unhealthi- 
ness of the transit which would ensue. To 
give you some idea of the benefit thus accru- 
ing I may in a few words tell you that 
roughly speaking it is safe to assume that 
200 trains pass through per day, taking 
about five minutes to pass from station to 
station, ivcluding stoppages ; that each en- 
gine consumes about 6 Ibs. of fuel in each 
of these five minutes, io all 1,200 Ibs of fuel 
in each section requiring— 

1,200 x 150=180,000 c. ft. of air for com- 
bustion. 
The products of this combustion are, for 
every 100 parts of coal consumed, say, 
60 parts Nitrogen. 


25 ‘* Carbonic oxide. 
.? si acid. 
3 ‘* other gases, 


none of which are suitable to the support of 
animal life and even, though we may be 
compelled to inhale it during a short time 
only, cannot be otherwise than injurious to 
health, as well as productive of discomfort. 
On a calm day there is little or no natural 
ventilation in these tunnels ; for whatever 
fresh air may be caused to circulate by the 
passing trains is in great part consumed by 
the locomotives leaving, as our throats and 
noses convince us, far from sufficient for the 
full requirements of the passengers; and 
this need of a thorough and economical 
system of ventilation must perforce continue 
until the engines themselves also are driven 
by electricity, and the tunnels cease to be 
factories for the production of poisonous 
and noxious gases. 

In large mills, again, where there are one 
or two large compound condensing steam- 
engines, and a number of small non-condens- 
ing engines scattered about to save the some- 
what awkward arrangement of shafts and 
gearing which would be necessary to trans- 
mit the power of the large engine all over the 
mill, electro-motors would be a cheaper and 
more efficient method of obtaining local 
power than such small wasteful engines. 

Large engines are more economical in 





management than smaller ones, for many 
reasons ; for example, the indicated horse- 
power of a piston 10 in. in diameter, with a 
speed of 400 ft. per minute, is .952 horse- 
power per pound of steam pressure per 
square inch, and if the piston be 20 in. in 
diameter, the horse-power of one pound 
pressure per square inch of area is 3.807, 
showing at once that a large engine is more 
efficient. And such large engines are usually 
fitted with condensers, removing the pressure 
of the atmosphere from the exhaust side of 
the piston, which in non-condensing engines 
affords a resistance often amounting to 16 
Ibs. per square inch, so that at 60 lbs. of 
steam there is only 44 Ibs. effective pressure. 
This makes a difference in the consumption 
of coal, the larger and more economical 
engine consuming from 2.5 to 3 Ibs. of coal 
per horse-power per hour, and the smaller 
non-condensing engine from 8 to 10 Ibs. 
per horse-power per hour. 

A large condensing engine in a mill could 
be made to drive the whole of the machinery 
for suitable installation of a dynamo and 
motors, and, no doubt, paper makers and 
cotton manufacturers will not be slow to 
find out the advantage of this system. 

Eight horse-power, consuming 3 Ibs. of 
coal per horse-power per hour, or 24 lbs. per 
hour, costing about 4d. on the large engine, 
could be made to transmit, say, 7 H. P. to do 
the work of a non-condensing engine, which 
consumes 56 Ibs. of coal per hour at a cost 
of 6d. These figures are merely approxi- 
mate, but may serve to indicate a decided 
economy in this application of electricity. 

If, however, the original energy be derived 
from the great stores of nature, such as water 
courses, and transmitted to any place where 
it may be required, by means of electricity 
the acme of cheap power is attained, no 
matter what may be the loss in transmission. 
Because water courses seldom existed where 
they were most required, that cheap source 
of energy has been allowed to lie dormant 
for centuries, but it need be so no longer, for 
nearly every country in the world has enor- 
mous power running to waste that could be 
utilized to furnish both light and motive- 
power in every town. 

I do not propose to go into intricate calcu- 
lations upon this subject, nor do I wish you 
to follow me in imagination to such a remote 
region as the Falls of Niagara, where tens of 
thousands of horse-power thunder down 
every day of our lives, and, commercially 
speaking, run to waste, but I will cite a single 
instance, nearer home—but a few miles from 
this place—where a small river rises in a 
beautiful valley near Sevenoaks; it affords a 
simple illustration that has a thousand 
counterparts in the United Kingdom, each of 
which would far exceed it in effect. This 
small stream runs through the grounds of 
several mills, and within a few hundred yards 
of many more, and so far as the owners of 
these mills are able to do, they avail them- 
selves of the water-power; 180-horse power 
is thus used, another thousand could be 
obtained from this little stream, so great is its 
fall and quantity. Yet thousands of pounds 
per annum are spent by these mill-owners in 
supplementing the water-power by steam; 
belts, gearing, &c., are too costly in mainten- 
ance as a means of transmitting power, 
therefore the water is wasted because the 
place where water is required is a short 
distance away from it. 

There is not much loss in electrical trans- 
mission where short distances like these are 
concerned, and considering these facts we 
cannot but acknowledge that the world is too 
far advanced to allow such power to run to 
waste much longer. 

I have endeavored, in dealing with this 
subject, not to allow enthusiasm to carry me 
beyond the boundaries of practicability. 

The extension of the uses of electricity in 
the future is a matter entailing much labor, 
thought and expenditure, and its accomplish- 
ment must be the work of good honest engi- 
neers and electricians. 

Some, styling themselves electricians, I am 
sorry to say, would try and convince the 
public that by means of electricity they can 
attain perpetual motion, or other equally ab- 
surd chimera; but Iam more sorry to think 





that there are people credulous enough to 
believe them. The events of the past two or 
three years have made us acquainted with 
the disastrous consequences of such folly. 
No electrician of any standing lent himself 
to such scandalous schemes, and the electrical 
press, without exception, repeatedly warned 
the public; none regretted the interference of 
speculators on their domain more than elec- 
tricians, and the harm that it has done tothe 
prospects of electrical lighting is enormous 
indeed. Soon electromotive force will be 
foremost, and attract the attention of the 
world. Let us hope that its progress will be 
marked by honest work, and that step by 
step it will attain, without hindrance or 
prejudice, that success that is inherent in it, 
and that it will supply the progressive wants 
of the ever-increasing population of the 
world and conduce to the happiness of man- 


kind. 
——— +o 


A 200-light plant of the Thomson-Houston 
electric arc lights is in process of construction 
for the American Electric and Illuminating 
Company in the city of Providence. Eight 
Thomson-Houston dynamos, each of 25 to 30 
light capacity, will be run by four Armington 
& Sims high-speed engines of 50-horse power 
each. By belting direct from the fly-wheels 
of the engine to the dynamos the expense 
and trouble of countershafting, friction, 
pulleys, etc., are avoided and great economy 
of motive power results. The same company 
are about putting in a 50-light plant of the 
same lights at Oak Bluffs, Martha’s Vine- 
yard. 


- -_. — 

The Common Council of the City of Utica 
have voted to contract with the Central New 
York Electric Light and Power Company to 
light for one year a portion of the streets 
of Utica with the Thomson-Houston arc 
lights. 

S >_> — 

The new steamer Pilgrim of the Fall River 
line is lighted with 800 Edison incandescent 
lights. They use one L and one K dynamo. 
The power for these engines is furnished by 
two Armington & Sims Company engines— 
one 814x10' and one 94x12". 


Boston, June 23 —The consolidation of 
the North-western, South-western, and Erie 
telephone systems, which will probably be 
consummated at Lowell on June 30, will be 
upon the following basis: The present Erie 
stockholders will receive one and a half shares 
for each share now outstanding; the North- 
western stockholders one share of $100 par 
value for their present shares of $50 par value 
and the South-western stockholders share for 
share, in the new company. 
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Close of an Exposition. 





CurcaGo, June 23.—The National Exposi- 
tion of Railway Appliances, which has been 
in progress here for one month, closed to- 
night. The attendance during the present 
week was very large, and it was desired to 
keep the expositian open two weeks longer, 
but the building having been leased for other 
purposes, this was prevented. The display 
has been altogether the greatest yet attempted, 
and the management has been accorded great 
praise. Coming to an end at this time the 
management will sustain a financial loss, 
which with the same patronage two weeks 
longer, would have been avoided. The mag- 
nitude of the exhibits necessitated more or 
less confusion for the first two weeks, and to 
this is ascribed its partial failure from a 
financial standpoint. 


—_——_ ++ ——_ 


‘‘How old are you, Jacob?” asked the 
doctor of an aged Austin Israelite, whom he 
had been called to attend in a professional 
capacity, and who is a broker whose mind 
runs on the fluctuations of the market. ‘I 
vash 72 years old,” was the reply. ‘‘ You 
may live to be 80 years of age.” ‘‘I vash 
afraid not, Mishter Doctor,” replied Jacob. 
‘*Vy should the Lord vant to dake me at 80, 
ven he can dake me now at 72?”—Tbezras 
Siflings. 
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Secondary Batteries. 





By Joun T. SPRAGUE. 





In all forms of the lead socondary battery, 
the essential point is the presence at the one 
plate of a supply of peroxide of lead, in 
quantity adequate to the work, in eodirion 
to do it effectively ; the difficulty is to unite 
these two. When a current is first passed 
between two sheets of lead in sulphuric acid 
from a source capable of freely decomposing 
water, that is with an EMF exceeding 2 
volts, a thin film of brown peroxide of lead 
forms on the surface of the anode; then 
oxygen escapes, and no more peroxide 
forms; the reason is that the peroxide being 
a conductor of electricity, the action occurs 
at its surface in contact with the liquid, and 
this surface can undergo no change by the 
oxygen generated there. Only a very small 
charge can be stored or given up as a cur- 
rent. If at this stage the current is reversed, 
first the peroxide is reduced to lead which is 
in a more porous state than at first, and a 
thin coat similar to the first is produced on 
the other plate. A fresh reversal allows a 
larger quantity of peroxide to be produced 
on the first plate, because its granular stave 
presents a larger surface and holds acid 
within its pores. After a few such reversals 
the limit of this increase is reached, and 
then it becomes necessary to allow a period 
of rest after charge. Now, local action 
occurs between the surfaces of lead and lead 
peroxide in contact in presence of acid ; 
precisely the same conditions exist there as 
enable the two separate plates to generate a 
current. 

This action, the source of the E M F of 
the secondary battery, is the tendency of the 
second atom of oxygen in PbO, (which 
atom has in fact been forced into the mole- 
cule) to pass over to the lead surface, and 
there produce the more normal protoxide 
PbO, thus rendering both surfaces alike ; 
other actions follow, but this transfer of the 
atom of oxygen from the peroxide to the 
lead is the essential action. But this occurs 
in the presence of sulphuric acid, which 
unites with the newly-formed protoxide of 
lead, producing sulphate ef lead, in a white 
film insoluable in the acid. We have, in 
fact, first Ph+PbO, becoming PbO-+PbO, 
and then PbO+H,SO, becoming PbSO,+ 
1,0. 

The same effect is produced by ‘ocal action 
on the surface of the peroxidized plate, which 
then becomes a plate of lead coated with sul- 
phate of lead, and this again covered with 
peroxide. 

Repvuction or LEAD SuLPHATE.—On 
now reversing the current, the spongy films 
of peroxide and sulphate of lead are pene- 
trated with acid, which, therefore, is in con- 
tact with the lead surface, and, when decom- 
posed, presents its hydrogen to the sulphate 
of lead, which is reduced to lead in a spongy 
condition. It is strange that such distin- 
guished chemists as Messrs. Gladstone and 
Tribe should have said: ‘‘It may seem, at 
first sight, improbable that an almost insolu- 
ble salt of the character of lead sulphate 
should be decomposed under those circum- 
stances,” and that Dr. Lodge should have 
stated that it is not readily reduced. This 
reaction is, of course, the basis of the action 
of the sulphate of lead battery, well known 
for many years. Messrs. G. and T. show, 
however, that when two plates coated with 
PbSO, have current passed between them, 
not only is the lead sulphate on the cathode 
or—plate reduced by hydrogen to gray 
spongy lead, PbSO,+-H,=Pb+H,S0,, but 
that the oxygen converts that on the anode 
to peroxide, PbSO, + O + H,O = PbO, + 
H,SO,,regenerating the acid at the same time. 

A series of such reversals, therefore, con- 
verts the surfaces of the lead plates into a 
mass of spongy lead, capable of ready con- 
version into peroxide of lead. But this mass 
of spongy lead, and also the peroxide coating 
its surfaces, is in actual molecular contact 
with the lead plate itself. It is not merely in 
mechanical contact with the lead plate, but 
an actual part of the plate. It is in this fact 
that the principal advantage of the simple 
Plante consists. 





TrmE cF Formation.—The directions of 
Plante are to effect six or eight reversals of 
current the first day, prolonging the suc- 
cessive charges ; this is to be continued the 
next day till the duration of useful charging 
becomes a couple of hours ; at this limit it 
becomes necessary to give intervals of rest 
between the charges, during which the local 
action described § 
rests require gradual prolongation to several 
days, and even weeks; after the cell ap- 
proaches the capacity of storage intended, 
the current should not be reversed, but the 
cell should simply be charged and discharged 
as if in actual work. The process of this 
forming, therefore, occupies some months 
except with very thin plates, and if pushed 
too far, the whole substance of the plate may 
be converted into peroxide, which would 
render it liable to break up, and would in- 
crease its resistance. 

Heat assists the formation and reduces the 
time required for the process; therefore 
during the process of charging the tempera- 
ture may be advantageously raised to from 
109° to 160° Fahr. and allowed to cool as 
soon as the charge is effected. Bu' heat is 
objectionable in actual working, because it 
facilitates the oxygen and hydrogen assum- 
ing the gaseous state, and going off to 
waste. 

Alcohol added to the extent of 5 per cent 
to the acid solution is said to assist the 
formation. Mr. E. Berliner states: (Hlec- 
tric‘an, ix., p. 39) that it ‘‘requires but an 
hour to develop a heavy oxide surface capa- 
ble of taking a large charge.” 

Nitric acid is recommended by Plante, 
who says that by soaking the plates for some 
hours in nitric acid mixed with equal volume 
of water, he has greatly reduced the time 
of formation. The effect is to produce a 
porous surface more quickly acted upon; 
but it is evident that for this treatment the 
plates should be thicker. 

Evectro-deposited lead has been tried by 
many for the same object ; but lead is a very 
troublesome metal to deposit ; unlike other 
metals, it does not spread as an even film, 
but will dart out in fine arrows from points 
on the surface, which either fall off, as 
they lengthen, or close the circuit to the 
other plate—for this reason the presence of 
lead salts in solution, or the use of acids, 
&c., which will dissolve lead, is very objec- 
tionable. 

Amaigamation «f the lead has been employed, 
and is patented by Paget Higgs, who claims 
its first use. It is by no means clear that it 
is an advantage on the whole ; it must tend 
to weaken the lead, and therefore lead to 
fracture of the plates. It is not desirable or 
useful at the peroxide plate because it re- 
sists the formation of PbO, and tends to 
form oxide or salts of mercury ; the mer- 
cury also prevents the molecular union of 
the lead and peroxide, which therefore tends 
to separate from the plate. It is prohable 
that mercury facilita‘es the absorption of 
hydrogen at the lead plate ; but even there 
the advantage is very doubtful, because, in 
regular working, the real action which goes 
on is the reduction of the lead sulphate 
which has been formed during discharge. 

ConsTRUCTION.—The plates may be either 
flat plates, interleaved like those of a con- 
denser, or they may be large plates rolled up 
as cylinders, or folded up together. 

Flat plates give a simpler construction, and 
have the great advantage that they can be 
‘‘formed” in a separate vessel and com- 
bined as desired; each can also be removed 
singly in case of injury and easily replaced. 
They have a serious disadvantage, however. 
It is evident that the molecular volume of 
lead salts exceeds that of lead, so that there 
is a constant expansion and contraction 
going on, which tends to produce bulging 
surfaces, and this much more readily upon 
flat parallel plates. It is therefore desirable 
to introduce slips of glass or other insulating 
material to resist this, and prevent the plates 
coming in contact. 

The cylindrical form is made by laying a 
long sheet of lead on a table, placing upon 
it a number of strips of soft vulcanized rub- 
ber arranged diagonally upon the lead, then 
another sheet of lead with similar diagonal 


17 takes place; these} 


| strips; the sheets are then rolled up firmly so 
| as to form two parallel spirals separated from 
|each other. he insulating strips can be in- 
serted as the rolling up proceeds 

| The thickness of the lead must be sufficient 
|to bear its own weight and the strains put 
| upon it after use; the peroxide plate should 
|therefore be about double as thick as the 
other; in large batteries lead 1 millimeter 
thick is used, which is .03937 in., or about 
24 sheets to the inch. One square foot of 
lead 1 in. thick weighs 59.1 1b., therefore this 
would be about 2} Ib. lead The smaller 
cells are made of lead little thicker than that 
prepared for damp walls, which is about 
four to five ounces per foot. For ordinary 
purposes it is probable that sheets of 114 
lb. and 1 lb. would be most aivantageous, 
with the formation carried so far as to con- 
vert 1g lb of the lead to peroxide on the one 
plate. 

Connections must be provided to the sheets 
in either form, and the best is made by strips 
|of lead attached carefully to the sheets by 
|soldering, which should be well protected 
| by good cement; copper wire should not be 
| used, as it is sure to be acted upon and form 
| salts, which will exert a very mischievous 
| action. 
| Containing vessels may be of any suitable 
| materials, but glass hus the great advantage 
of permitting the action to be watched; if 
lead vessels, or wood lined with cement, or 
|other opaque vessels are used, they should 
be covered with sheet glass for this reason. 
They must not be entirely closed, because 
gases are generated and must be allowed to 
escape ; they should not be uncovered, in 
order to resist evaporation and also for pre- 
vention of dirt, which would be likely to 
result in short circuiting the plates—a thing 
very likely to occur, and obviously injurious 
to the working. 

Space for acid must be allowed, sufficient 
to effect the action, therefore the distance of 
the plates must be so adjusted; circulation 
cannot be depended on, but it is desirable to 
raise the bottom of the plates above that of 
the vessel, and to allow the liquid to rise 
above them, in order that the heat and escape 
of gas may tend to produce a current, and 
to draw the external acid between the plates. 
One pound of lead requires } lb. of acid to 
convert it into sulphate, and as by the fore- 
going proportions there would be % Ib. of 
lead to be converted on the two faces of lead 
opposing per square foot, this requires space 
for + 1b. of acid, which diluted as 1 to 10 
would be contained in a space of }’ between 
the plates. 

The strength of the acid varies during the 
action, becoming strongest when the charge 
is complete, and one plate is converted into 
spongy lead and the other into peroxide; 
when the discharge is completed a great 
part of the acid is absorbed in the formation 
of sulphate of lead. Several consequences 
result: 1, the resistance of the battery is low- 
est just when its E M F is highest, and ‘ice 
versa, Which introduces a variation in the 
current generated at different periods of dis- 
charge; 2, where the material consists of a 
porous mass containing liquid confined 
among its interstices, the acid may be en- 
tirely removed at an early period of the dis- 
charge, and consequently much material re- 
mains unacted on; and, the residuary liquid 
being highly resistant at the next act of 
charge, the current cannot reach the material. 
Asa consequence, a cell containing a large 
mass of active material may be able todo but 
little work; this defect is also an accumula- 
tive one; portions of the mass become prac- 
tically non-conducting, and insulate other 
portions to which the acid has access, because 
in very dilute acid, instead of the normal 
sulphate PbSO,, there is a tendency to pro- 
duce the basic sulphate PbSO,+Pb0, which 
is not readily reduced by hydrogen. It is 
owing to actions of this kind that the plain 
Planté, with its thin film of active agents 
presenting a large surface freely bathed by 
circulating liquid, works better in the long 
run than the improved forms which concen- 
trate a large mass of active material in a small 
space. 

Dr. Frankland finds that the changes of 
strength of acid can be utilized to indicate 











the state of the cell by means of an hydrom- 
eter floating in the liquid. It is obvious 
that no law can be Jaid down, as the changes 
would depend upon the quantity of «cid ina 
given cell; but he found in his own cell 
that a change of .005 in the specific gravity 
meant storage equal to a current of 20 am- 
peres for an hour. Such a test will ob- 
viously be useful only where the acid is ca- 
pable of free circulation. 

(To be continued.) 

— me 


Electric Lighting. 








PROVIDENCE, R. I. 

The Narragansett Electric Light Com- 
pany are rapidly pushing their new plant to 
completion, and before many weeks manager 
R. T. Straines will be excitedly happy over 
another brilliant opening night. If it proves 
as successful as that of the former “first 
night” appearance of the light in this city 
on May 12th, he should be, and also be con- 
gratulated. 

Mr. Straines has employed considerable 
skill and taste in fitting out his elegant offices 
in the Butler exchange buildings. The car- 
pets, furniture and hangings more than 
establish his long-standing reputation as a 
leader of sesthetic culture. 





—-_ — 

In melting coarse gold, blow the fire toa 
great heat, and stir the metal with a stick of 
carbon, or the long stem of a tobacco pipe, 
to prevent honeycombing. If steel or iron 
filings get into gold while melting, throw in 
a piece of saltpeter the size of a walnut ; 
it will attract the iron or steel from the gold 
into the flux ; or, sublimate of merenry will 
destrcy the iron or steel. To cause gold to 
roll well, melt with a good heat, add a table- 
spoonful sal ammoniac and charcoal, equal 
quantities, both pulverized, siir up well, put 
on the cover for two minutes, and pour.— 
The Jewekr’s Journal. 


tes — 

Bosron.—In an interview published in last 
Sunday’s Globe, Mr. Edward H. Goff, Presi- 
dent of the American Electric and Illuminat- 
ing Company, gives some excellent advice in 
regard to the power to be used in building 
central stations and fitting up electric light 
plants. 

“In electric lighting what is the chief 
source of expense?” 

«Fuel, or, in other words, power.” 

“In establishing plants, do you usually 
hire power or put in your own?” 

‘‘We are always glad to hire steam, 
provided we can get it at a reasonable rate, 
and at suitable pressure, but we insist on 
having just the mght sort of an engine. Edi- 
son ran aguinst a stump in the matterof power 
and expended $100,000 in experimenting be- 
fore he got round it. But he did get round 
it, as he always does, and we know enough 
to profit by his experience. 

‘‘You say you want ‘just the right sort 
of an engine.’ What is the ‘right sort? 

‘An engine of very high speed, which runs 
with absolute steadiness, so that the power 
will beconstant. Edison found the Armington 
& Sims engine far and away superior in this 
respect to all other:, and has adopted it ex- 
clusively. We have followed suit, and from 
the time we began using it the question of 
power—a most serious one in electric lighting 
—has never given us a moment’s uneasi- 
ness.” 

Mr. Goff's long experience has taught him, 
like it did Mr. Edison. that these engines were 
superior for this kind of work. There are 
other people who think likewise upon this 
subject, for we noticed during a brief visit to 
their factory a short time since, orders for 
over eighty engines. Tbe Edison Company 
sent one order for twenty 144x138” for central 
station plants, and another for isolated 
systems, ten 35-horse power engines. Beside 
these large orders Mr. A. F. Upton, of 
Boston, has ordered twenty, fifteen of them 
for electric lighting plants in New England, 
the r-maining five will be put into mills and 
factories. Ten more have been ordered by 
Mr. Armington, who is now abroad manag- 
ing the foreign branch of the concern in 
France, to be sent to Holland. Out of this 
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order fully 75 per cent. will be used where 
high-speed and steadiness are required in 
combination with extreme cheapness. These 
qualities have in a high degree. 
-_- — 


The Copper Mining Industry. 








We repiint this week the following article 
from the Chicago Journa! of Commerce upon 
the state and volume of the copper industries 
of the world. It will not be uninteresting to 
our readers, many of whom use large quan- 
tities of this metal for electric lighting, tele- 
phonic and telegraphic purposes. In this 
instance a review of this subject is timely, 
for the tendency in telegraphy, and especially 
in the telephonic interest, is toward this 
metal as a perfect conductor rather than iron 
or steel. Itmight not be safe to predict that 
several years hence copper would be used 
almost universally as a telephone wire, super- 
seding those now in use, but we know that 
sooner or later experiments will be made on 
a large scale that will test its value, economic 
and otherwise; and should these prove suc- 
cessful, a vast amount of copper will be con- 
sumed to replace steel and iron wire now in 
use. 

“The discovery of copper mines in differ- 
ent places, and the preparation of machinery 
to rapidly produce, has oversupplied the 
market at the moment, suggesting lower 
prices, or the need of other means of utilizing 
the product, and an inquiry as to the possi- 
bilities of the future. A writer in an ex- 
change, recognizing the present condition, 
remarks that it is not possible to curtail the 
supply, except by the smaller and more un- 
profitable companies going to the wall, when 
once the price lies prone and helpless. When, 
for example, the railroad boom of 1880 
created a voracious demand for ingot for 
locomotive purposes and the like, it did not 
one whit take the edge off this appetite when 
copper sprang from 17 to 20 cents, making 
an increase of cost to consumers, over- 
contracts of equal volume in 1879, of over 
two millions of money. Not only was there 
an active demand for our lake brands, the 
output of which for this year 1880 eclipsed 
by nearly 7,000,000 pounds that of 1879, but 
the tide of our export trade shifted suddenly 
from 13,400,000 pounds in 187.) to less than 
one-fortieth of that amount, while our im- 
port trade was increased from one million to 
nine and a half million pounds. And, on the 
other hand, no effort was made in 1878 to 
restrict the supply, although quotations for 
ingot fell off two cents per pound from the 
previous year, so that the increase of 2,600, - 
090 pounds of lake copper netted something 
like half a million dollars less than the prod- 
uct of 1877. Our export trade for the same 
year, 1878, though increased by two million 
pounds, brought far less returns than the ex- 
ports of 1879, although it ought in fairness 
to be said that at least a million and a half 
of the discrepancy was owing to the falling 
off in the foreign demand for American 
cartridges. 

‘* Although there can be no doubt that a 
combination of circumstances sometimes, 
somewhere, arises which will bring these 
conflicting interests to an equilibrium, for the 
nonce, at least, it must be acknowledged the 


economic axiom, that demand regulates sup- | 


ply, finds in American copper-mining an im- 
portant modification. For while the market 
is undoubtedly glutted beyond all hopes of a 
speedy recovery, the mines are bracing them- 
selves for eclipsing by excessive odds the 
records of past production. 

“The product for 1883 may be stated 
thus : 


Carried over from 1882...... ... 42,000,000 











Product 1888). 0.6.) 54. weeds. cen 105,000,000 
NE Vicicae ales os P 147,000,000 
Consumption 1883......... 72,000,000 
eee 75,000,000 
Probable export.... ......--+0: 25,000,000 
GE 60s Senco e548 50.000,000 


‘“What shall be done with it? Are we 
ready to try by experiment the problem of 
shifting the battle from home to foreign 


fields, where we come into competition with 
the pauper labor of Spanish-speaking people 
and the inexhaustible beds of Chili, Africa, 
Portugal, Spain and Australia? 

‘*It may be rejoined that the ports of Eu- 
rope swing open as those of America close 
on our producers; but the question whether 
we are prepared to undertake the mining of 
copper on an export basis is one which 
American capitalists have never yet under- 
taken, and it is quite likely are little prepared 
at present to study by the method of experi- 
ment. Up to this time the great bulk of our 
ingot has found its way into the shops and 
foundries of American manufacturers, as 
the product of 1882 was about 90,000,000 
pounds, and the exports only 6,000,000 
pounds. 

‘“‘It is hardly probable that the general 
mining superintendent anticipated the drop 
in ingot which occurred in the middle of 
March, although a select few prophesied ‘it 
from the time statistics from Boston and Lon- 
don first began to come to the surface at the 
beginning of the year 1883, which opened 
with lake and Western mines preparing to 
swell the total product of mineral altogether 
beyond precedent. We were certainly quite 
ready to do our part in the lodes of the Upper 
Peninsula. The Conglomerate was fast com- 
ing into shape to take its place among the 
first producers of the Keneenaw; the Wolver- 
ine, which excited such a ripple of excite- 
ment during the early part of last summer 
was nearly ready to set its well-equipped mill 
in operation; the battery of stamps at the 
mine were crushing out considerable 
minerals; a number of the old Ontonagon 
mipes were reopening; and the Huron and 
other smaller Portage Lake mines were ar- 
ranging for increased facilities for hoisting 
and treating their rock. The report of Mr. 
White, of the Quincy Company, for 1882 
showed that the resources of that property 
opened up ready for stoping were fully equal 
to those of 1881, which was no less true of 
the Osceola and Franklin. There was every 
prospect that each of the dividend-paying 
mines would outdo its past record, excepting, 
perhaps, the veteran Central; but this mine, 
I aim told this week, is showing much more 
stamp-rock in the bottom levels, though of 
the credibility of my information I am not 
just now sanguine. The Franklin was pre- 
pared to enter upon the most prosperous year 
of its history, and could it have found a 
|market for its copper on hand, at ruling 
prices at the close of 1882, would have com- 
| menced the present year with the payment of 
a handsome dividend. The grim logic of 
events has ¢xploded this pretty bubble, how- 
lever, until a readjustment of the conflicting 

forces of the industry which now disturb its 
peace. The underground appearance of the 
mince is as promising as at any time in its his- 
| tory, and the product for April exceeded by 
thirty-six thousand tons the record of the 
same month in 1882. Michigan copper 
' stocks, as a rule, are listed on their intrinsic 
merits; but the Franklin presents the anom- 
alous front of very valuable property lan- 
guishing among the weaker properties of this 
‘district. This state of affairs was owing, 
‘primarily, I fancy, to the old quarrel in its 
‘administrative circles, and at present ‘to 
“hard times,” coupled with memories ‘of 
this 1mbroglio Advices from the Montana 
‘and Orizona people exhibited them in readi- 
‘ness for ‘‘rushing things” also. 
| ‘ The first quarter of the year is over, and 
the prophecy concerning increased products 
| is vindicated by the results. Almost all of 
the mines present figures in excess of last 
| year. The published figures of the larger 
mines speak for themselves. The new Penin- 
sula Mining Company comes to the front 
| with an output varying from: fifty to sixty 
tons of mineral monthly. The management 
of this property asserts that the returns meet 
jexpenses and more. It does not look for 
‘great rc sults at present, nor even the best re- 
sults, but will push steadily on until the ca- 
pacity of the proper'y has been gauged, when 
it. will be equipped for extensive operations 

The Conglomerate is still spending money 
freely, and opening reserves for stoping as 
soon as the mill at Lac la Belle is ready for 
use, The Philadelphia people can rely that, 








under the superintendency of Mr. Alexander 
P. Thomas, all improvements will be the 
most substantial, even if they are the most 
economical, The Wolverine arrangements 
for development of its well-charged lode are 
very complete, and, barring the one difficulty 
of water supply for milling purposes, which 
may or may not prove serious, the mine may 
now be said to be under headway. Your 
correspondent has on quite credible though, 
io this instance, not authoritative testimony, 
that the Phoenix is again showing more and 
betterstamp-rock, and that the Copper Falls is 
rushing its mill with more pwoductive ground 
than at the close of the winter months. 
These last two, however, must not, because 
of this statement, be taken for more than 
they are worth, and are here referred to for 
the sole purpose of showing that all along 
the line the prospects of an increase in the 
output of our Michigan mines are unmistak- 
able, provided, of course, prices are such that 
the mines can keep their noses above water. 
It ought here to be said that the old Kear- 
sarge, adjoining the Wolverine, has been un- 
watered, and that explorations are going on 
under the direction, I am told, of Mr. John 
Daniell, superintendent of the Osceola and 
Tamarack mines. Copper has already been 
found in a percentage sufficient to warrant 
somewhat elaborate work, and although at 
present writing it does not exhibit so flatter- 
ing an output as its neighbor, shafts will be 
sunk and a systematic development of the 
property begin. What is to be done with 
this raw material?” 
——— 
To the Honorable Members of 
Select and Common Councils. 

GENTLEMEN,—In consequence of the near 
termination of your long controversy on the 
question of putting telegraph, telephone, and 
electric light wires underground, and my 
fear that you may have been misled or preju- 
diced by the great number of side-show ex- 
hibitions of the different systems presented 
before you, in addition to the charlatanry 
resorted to in the articles on the subject ap- 
pearing in daily print, | deem it my duty to 
say something on the question 

Nor do I blame you for having formed 
such favorable opinions. On the contrary, I 
do not see how anyone, save an electrical ex 
pert, could come to any other conclusion, 
after reading the numerous articles, or rather 
the one-sided controversy, than that the run- 
ning of underground telegraph, telephone, 
and electric light wires is not only thoroughly 
practicable, but that it has been done, and 
with great advantage and economy over the 
present system of wrial lines. In fact, that 
it is through its experimental age, «nd is now 
a grand success. 

It is my intention in this communication, 
in addition to showing you that there is ab- 
solutely no system, claiming to place tele- 
phone, telegraph, and electric light wires 
together underground, possessing sufficient 
merit to be used practically and commer- 
cially, that it will be detrimental to the inter- 
ests of the people, to grant permits to these 
various companies, as it will be a means of 
tearing up the streets and inconveniencing 
the public, and will have only the effect of 
enabling the representatives of these various 
systems to better manipulate their stock, for 
they will never be used as a system of under- 
ground telegraph. 

Although exhibitions of these systems have 
been given and demonstrated satisfactorily 
to people, as they thought (by the short time 
exposed) that telephone, telegraph and 
electric light wires could be successfully 
placed in juxtaposition to one another, it has 
been no data or satisfaction at all to the 
electrical engineers, for the reason that the 
factor of time enters strongly in pronouncing 
tests of this nature satisfactory, as I show 
below. 

And why should electrical experts not be 
asked to examine and look into so important 
a question as this? 

Certainly, electricity should now be recog- 
nized as a separate and distinct department 
of engineering, and since in anything 
mechanical or scientific the city has always 
had its engineers appointed to investigate the 
same, I do not see why it has not done so in 





this. To this some one might reply that 
there were electrical experts at all these tests, 
and they were said to have considered these 
tests as highly satisfactory. If such is the 
case it reflects very poorly upon the scientific 
ability of these engineers. 

Who’ were these experts? They are not 
known generally to the electrical world, and 
from none of them have we received a report 
based upon the scientific condition involved. 
At none of these tests have such experts 
as Prof. Geo. F. Barker, of the Pennsylvania 
University, or Prof. Henry S. Morton, of 
the Stevens Institute, or men of their kind 
been asked to examine the merits of these 
systems. 

Before any concession of street privileges 
be given these various companies councils 
should appoint a committee, composed of 
scientific electrial men as well as practical 
engineers, whose duty it shall be to report 
fully upon the scientific conditions of an 
system, and also on the overcoming of all 
mechanical obstacles in the way of running 
them, for the reason of allowing space to only 
those that have merit. For we are rapidly 
advancing in the application of scientific 
principles to the industries. And many years 
will not elapse before all agents such as heat, 
steam, cold air, electricity, will be served to 
the individual’s quarters from a central gene- 
rating point as gas and waterare to-day. 

And in anticipation of this view it is safe 
to remark that the street area available for 
the introduction of all these various inven- 
tions is so small as to require the greatest 
amount of judgment in placing the different 
pipes and conduits, &c., to insure our getting 
the benefit of all improvements in the sciences 
by having enough room in our cities to allow 
their introduction. 

But in all systems that have been pre- 
sented to you, which claim to run success- 
fully telegraph, telephone and electric light 
wires together, there has been absolutely 
nothing done towards the improving of elec- 
trical imperfections. In fact the great num- 
ber of patent specifications on this question 
seem to differ simply in quality and nature 
of material used for conduits, and manner of 
making same, while no attention has been 
paid to the better insulating of the conduc- 
tors, the most important part of all, since 
they are to be placed alongside the high ten- 
sion and dangerous currents of the electric 
light wires. If we have once found a means 
of covering a wire so as to last a number of 
years and offer such a resistance to the pass- 
age of the current from the wire, or in other 
words, make the leak from the high pressure 
electric light currents to the telephone cir- 
cuits trifling, we could simply then throw 
them in the ground avy place without the 
need of those beautifully shaped holes of the 
present underground system. In short, that 
is the whole invention, a piece of concrete 
or other non-conducting material, with a 
number of preitily-shaped holes. 

To place electric light wires with those of 
the telegraph and telephone would not only 
be commercially unsucevssful, but would be 
very dangerous. There is no such thing as 
an absolute non-conductor of electricity, but 
in comparing with good conductors, some 
materials are for practical purposes consid- 
ered insulators. Now if we were to have 
electric light wires come in covtact with 
those of the telegraph and telephone, a slight 
amount of electricity will leak from one to 
the other. And since electricity in its pass- 
age along a conductor is converted into heat 
wherever it meets resistance, would have 
this effect just at the point of the crossing. 
And in consequence of the insulating ma- 
terials consisting mainly of carbonizable 
materials, there would be a tendency due to 
the heat to produce a slow conversion into 
carbon. When this is complete it is a fair 
conductor, and allows the heavy current to 
pass to the telephone line in large quantity, 
where it again encounters more resistance at 
the instrument, is again converted into heat, 
and will in all likelihood set fire to office, 
house, or wherever the telephone happens to 
be placed. It would certainly have the 
effect of increasing the rates of insurance on 
any building in which such a wire termi- 
nated, and our merchants now feel as though 
they were paying sufficient for the use of 
this indispensable service. 

Aside from all the objections mentioned, 
not one of these systems means an absolute 
doing away with all overhead wires. It 
simply disposes of the least objectionable 
ores, while making no provision for the 
house-top or dangerous wires. You all 
know what obstruction these offer to the 
firemen. In addition to this, anything strict- 
ly underground would mean the tearing up 
of one’s pavement and street every time a 
telegraphic or telephonic apparatus is to be 
inserted into a house. And I consequently 
hope that we will not be obliged to suffer 
this inconvenience until we have a system 
that is complete I strongly favor under- 
ground electric wiring, but notuntil we bave 
a good system, and conscientiously say that 
that time bas not yet arrived. 

Respectfully submitted, 
W. A. STERN, 
Electrical Engineer. 
Philadelphia, June 25, 1883, 
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Telephonic. 


Nebraska Telephone Company. 


One of the most extensive and successful 
telephone enterprises in the West fs that un- 
der the management of Messrs. J. J. Dickey, 
L. H. Korty and Flemon Drake of Omaha, 
A. J. Pattison, Ogden, Utah, C. F. Annett, 
Cheyenne, Wyo., and their associates. Their 
territory, which is divided into two compa- 
nies,covers an area equal to about one-fifth of 
that of the United States, and comprises the 
following States and Territories:—Nebraska 
and Pottawattomie County,lowa, Wyoming, 
Utah, Montana and Idaho. 

Nebraskn and Pottawattomie County, 
lowa, are operated by the Nebraska Tele- 
phone Company. Capital stock, $500,000. 
Its officers are 8. H. H. Clark (Gen’l Mana- 
ger of the Union Pacific Ry.) as President; 
J. J. Dickey, Vice-President; L. H. Korty, 
Secretary and Treasurer; Flemon Drake, 
Gen’]l Manager. Executive office at Omaha 

Exchanges are in gperation at Omaha, 
Council Bluffs, Lincoln, Plattsmouth, Fre- 
mont, Columbus, Grand Island, Kearney, 
Blair, Arlington and Fairmount, with about 
1,350 subscribers. Omaha is the largest ex- 
change, having 500 subscribers. About 200 
miles of extra territorial lines are in opera- 
tion, connecting the exchanges at Omaha, 
Lincoln, Fremont, Blair, Arlington, Platts 
mouth, and Council Bluffs, together with a 
number of intermediate stations. The Com- 
pany is actively developing its territory and 
about a dozen or more exchanges and 300 
miles extra territorial lines are to be added 
this summer, thereby increasing the number 
of subscribers to about 2,500 during the year. 

The Rocky Mountain Bell Telephone Com 
pany covers Wyoming, Utah, Montana and 
Idaho. Its capital stock being $600.C00. 
J. J. Dickey, President ; L. H. Korty, Vice- 
President; A J. Pattison, Secretary and 
Treasurer and Gen’l Manager. Executive 
office at Ogden, Utah. 

This company has just completed the pur- 
chase of the Salt Lake City Exchange, which 
has 400 subscribers. The company now 
operates about 1,300 telephones in exchanges 
at Cheyenne and Laramie City, Wyoming; 
Salt Lake City, Ogden, Logan, Park City, 
and Provo, Utah; Butte City, Helena, and 
Deer Lodge, Montana. 

Salt Lake City and Ogden are connected 
by extra territorial line, distance 40 miles; 
likewise Butte City and Helena via Deer 
Lodge, distance 85 miles. These lines are 
working finely and doing a profitable busi- 
ness. The company is to build exchanges 
this season at Boise City, Hailey, Ketchum, 
and Bellevue, Idaho; Bozeman, Virginia 
City, Miles City, and Ft. Benton, Rawlins, 
and Evanston, Wyoming; and a number of 
townsin Utah. These additional exchanges, 
it is expected, will increase the number of 
subscribers to fully 2,500. A number of 
extra territorial lines are also in contempla- 
tion, among them one to connect with the 
National Park, which is fast becoming a 
favorite resort, but which has no telegraphic 
communication at preseut. 

The immigration into these territories this 
year, augmented by the rapid extensions of 
the Northern Pacific, Oregon Short Line, 
Utah and Northern, Denver and Rio Grande, 
and other railroads, is something marvelous, 
and unprecedented in the history of the 
country. The rapid settlement and develop- 
ment of this section of the country promises 
an excellent field for the telephone, whose 
usefulness the Western people are always 
ready to recognize and encourage. Messrs, 
Dickey, Kerty, Pattison, Drake, and Annett 
are all old and well-known telegraphers, and 
are to be congratulated on their enterprise, 
which will, no doubt, prove a source of great 
profit to them. 

There is a strong probability of a consoli- 
dation of the Nebraska and Rocky Mountain 
Companies, the present ownership and man- 
agement being practically the same in both. 

———_+e>e—_— 





The Telephone in the West. 





DAVENPORT, June 28.—A new telephone 
company has been formed here, to be known 





as the Iowa Union Telephone Company, and 
to operate only in this State. Among the 
promoters of the enterprise are W. H. Forbes, 
Theodore N. Vail, and George I.. Phillips, of 
Boston; Anson Stager, R. C. Clowry, Nor- 
man Williams, John L. Thompson, D. H. 
Louderback, F, H. Tubbs, and others, of 
Chicago; and Jas. Thompson, W. H. Decker 
F. H. Griggs, G. W. Cable, and W. A. Leary, 
of Davenport. The company has a capital 
of $2,000,000. Its wires will embrace the 
greater portion of the State. 

Cuicago, June 28.—The Central Union 
Telephone Company, recently licensed under 
the laws of this State and operating under 
the American Bell Telephone Company, of 
Boston, to-day purchased the property of the 
Midland, Western, and Central Telephone 
Companies, embracing the States of Ohio, 
Indiana, and Illinois, and the principal towns 
of Iowa. 





ape 
New Telephonic Arrangements. 





On Wednesday last there}was a gathering 
of telephonic gentlemen in Dallas, Tex., con- 
sisting of Loren N. Downs, of Lowell, Mass., 
General Manager; J. K. Dunbar, General 
Superintendent; headquarters Little Rock, 
Ark., one of the directors and most of the 
managers of the different telephone exchanges 
in Northern Texas. 

Mr. Dunbar informed us that the new 
company had appointed three division super- 
intendents, to-wit: 

T. W. Milburn, of Galveston, has Southern 
Texas, with headquarters at San Antonia. 
D. M. Clower, our popular telephone mana- 
ager, has the superintendency of North Texas, 
including all north of Waco from E] Paso to 
Marshall, with headquarters here, and Mr. 
Baker, of Little Rock, has the cities of Mar- 
shall and Jefferson «nd Western Arkansas. 

All the friends of Mr. Clower will be glad 
to hear of his promotion to a division super- 
intendency, all of which is richly deserved, 
but all will be equally sorry to lose him as 
our local manager. But we are assured that 
his successor, who is the manager of the 
Houston Exchange, will be found a very 
agreeable gentleman. 

The new management proposes pushing 
the extension of the telephone lines between 
all the principal cities of Texas, they having 
now $200,000 for construction purposes in 
this territory. 

The Lowell syndicate that now own the 
principal shares in this country controls 
the telephone in Maine, New Hampshire, 
Vermont, part of New York and Massachu- 
setts, Minnesota, Wisconsin, Dakota Terri- 
tory, Arkansas and Texas.—Dallas Mercury. 

-_— ome —_————. 


Why the President Dislikes the Telephone. 


WASHINGTON, June 21.—The President 
stayed at the Soldiers’ Home yesterday, and 
was in conference with Secretary Folger on 
the subject of internal revenue consolidation. 
He desired especially to get away from the 
Congressmen, an unusual nuinber of whom, 
for the dull season, are here, and he expressed 
some annoyance that he was connected with 
the White House by telephone. 

pe ————— 

The Southern Bell Telephone Company 
(D. I. Carson, Gen’l Supt.,) are pushing their 
lines rapidly through the South. They will 
extend to New Orleans, and have, in all, 2,700 
miles of wire in two main lines, coast and 
inland. 
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HARTFORD.—Manager Geo. H. Coe is one 
of the busiest men in Connecticut. When he 
took charge of the Telephone Exchange in 
Hartford on October 1, 1881, there were only 
400 subscribers. By energetic and systematic 
work it has been pushed up to double that 
number, and stands now something over 800, 
notwithstanding two exchanges (Willimantic 
and Manchester) have in the meantime been 
taken out. Two more towns (Windsor Locks 
and Thompson) are about fitting up exchange 
ofiices, and this will leave the Hartford Ex- 
change with but little outside her own limits 
to take care of, except, of course, through 
business, which has increased largely of late. 


Mr. Coe’s office is on the second floor of | right to the prizes then offered. 


the Hartford Trust Company’s building. A 





visit within its pleasant limits and a chat with 
the genial manager will revive and brighten 
up any telephone man. The efficient corps 
of assistants who, under Mr. Coe’s direction, 
have made the Hartford Exchange notable, 
are Mr. Daniel 8. Smith, of whom we have 
written before, and Mr. W. H. H. Santy, who 
has charge of all the outside work. 
———_~ oe —__—__ 

Up to the year 1878 there had been in exist- 
ence, and some were and are still, no less 
than one hundrnd and thirty-five distinct and 
separate telegraph companies. 

Out of that number, two of them possessed 
one office each, and one employe. 

The line of one was ten miles long, and 
that of the other thirty. 

It is not stated how much work the one 
employe done, or its character; nor is it set 
down what his official position was— whether 
he was the president, vice-president, general 
manager, operator, or messenger, or perhaps 
he was all of them in one, and the whole 
board of directors thrown in. 

Thirty-three other companies got a step 
further, and maintained two offices each, 
with an equal number of officers. 

Some of these lines were quite short, rang- 
ing from one to seven miles in length. 

The greater number, however, were much 
longer, varying from twenty to seventy-five 
miles. 

Nothing whatever is said in this statement 
about the character or extent of the work 
done, how many messages were sent and re- 
ceived, or the amount of salaries paid. 

It is more than likely from what is known 
of the early history of the telegraph, that a 
very respectable part of the labor performed 
consisted in waiting until the breaks were 
repaired, and the line was made to resemble 
a well-managed household, where both ends 
are made to meet. 

They did meet at times, though. 

It appears, further, that the number of 
offices and employes of a large percentage of 
the remainder of the companies ranged all 
the way from three to twenty. 

From twenty up to a hundred, the num- 
ber of companies did not much exceed adozen. 

There was a noticeable difference in the 
numerical force, however, as the number of 
offices were increased. 

When a company owned less than twenty 
oftices, one man for each seemed to be suffi- 
cient to keep things moving and in order. 

Beyond that the evidence goes to show 
that managers came into fashion, and, as a 
matter of course, the manipulative force 
began to increase. 

There were but eight companies out of 
the whole list that possessed more than one 
hundred and less than one thousand offices. 

While only two could claim an excess of 
the latter figure. 

One of these was the Montreal Telegraph 
Co., with 1,507 offices and a force of 2,337 
employes. 

And the other was the Western Union, 
with 7,672 and 12,224 respectively. 

And the one that was in the van then still 
holds the lead. 

——_eqp>e—_—__ 
The Result of the Electric Light Com- 
petition at the Chiacgo Rallway Expo- 
sition. 





When the Exposition opened it was un- 
derstood very generally that a competition 
for prizes would take place, and most of the 
electric light companies had put in their 
dynamos, lamps, etc., for that purpose. The 
management offered prizes as follows: “A 
gold medal for the hest system for lighting 
depots, shops and yards”; ‘‘a gold medal 
for the best arc-light system, of not less than 
ten lights,” and another ‘‘ for the best system 
of incandescent lighting of not less than 
fifty lights.” A gold medal “for the best 
electric motor” completes the list. Owing 
to the delays in completing the exhibits of 
Railroad Appliances, the Exposition was 
not fully opened early enough to permit 
thorough tests being made of the five sys- 
tems on exhibition, and a compromise was 
effected after each company had waived its 
These tests 
will be made, and the result reached by Sep- 





tember ist, as the following letter to Secre- 
tary Talbot will show : 
Cuicaco, June 20, 1883. 
E. H. Tauzort, Esq., Secretary National Ex- 
position of Rati!way Appliances : 

Dear Srr,— We desire expert tests of the 
electric light apparatus which we are exhibit- 
ing, to be made under rule 6, section 7, of 
the regulations of the Exposition, and request 
that Prof. Henry Morton, of Stevens Insti- 
tute of Technology, Hoboken, N. J., Prof. 
B. F. Thomas, of the University of Missouri, 
Prof. Chas. R. Cross, of the Massachusetts 
Institute of Technology, Boston, Mr. L. F. 
Lyne, editor of the American Machinist, 
and Prof. James Denton, of Stevens Institute, 
be appointed a jury for making such tests. 

As the time is too short for doing the work 
in a thorough manner before the closing of 
the Exposition, we request that the jury be 
permitted to make the tests at any time before 
the 1st of September next, at such place in 
New York City or its immediate vicinity as 
may suit the convenience of the jury, and 
agree that such tests have the same force and 
effect as if made at the Exposition. ~ 

As some of the exhibitors find it incon- 
venient to ship all their apparatus exhibited 
here back to New York, we agree that any 
exhibitor may submit to the jury duplicates 
of any of its apparatus actually exhibited, 
such duplicates to be of the same size and 
capacity and the same in construction as the 
exhibits. It is understood, however, that the 
tests are to apply only to arc systems of ten 
or more lights, and incandescent systems of 
fifty or more lights, 

It is our desire that these tests be made in 
the most thorough and exhaustive manmr 
with reference to determining the relative effi- 
ciency, safety, excellence of design and con- 
struction, and adaptation to practical use of 
the_apparatus which we have exhibited; and 
we request that the jury be instructed to 
report not only the conclusions they may 
reach, but the full data upon which such 
conclusions are based, and that such report 
be substituted for the premiums already 
offered, which we hereby waive. 

We each agree to pay our proportional 
parts of the necessary expenses of making 
the tests. 

The U. S. Electric Lighting Co., 
by L. E. Curtis, Sec. 

Signed, subject to the approval of the 
Edison Electric Light Co. 

Western Edison Light Co., 
by Gro. P. Buiss, Gen. Supt. 
The Thomson-Houston Electric Co., 
by 8. A. Barton, Treas. 
The Fuller Electrical Co., 
by W.SeymMour GEary, V.-P.&Tr. 
———_+ oe —_—_- 
An Electrical Problem. 





The Mechanical News remarks that Mr. 
Richard Proctor makes a strange suggestion 
in a late number of his paper, to the effect 
that the spreading of so large a quantity of 
iron upon the surface of the earth as modern 
science is doing is likely in the future to exer- 
cise a very decided influence of its own upon 
electric currents and magnetic storms, and in 
this way to exercise a very material meteoro- 
logical influence. The network of railways 
and the substitution of iron for wood all over 
the country is going on steadily, and in a 
rapidly increasing ratio. Even the Western 
prairies are being netted in all directions by 
wire fences, and in calling attention to this 
fact Mr. Proctor thinks that here isa problem 
that science will shortly be called upon to 
solve. 

Perhaps this network may prove a fit har- 
ness for the god of the tempests by and by. 
—————__ + >e —_—_——_ 

Arrival of the Steamer Newfield at 

Halifax—New Wires to be Laid. 


OTTawa, OnT., June 27. 

The Government steamer Newfield has ar- 
rived at Halifax from England, having on 
board cables and lighthouse supplies. She 
will proceed to repair the telegraph cable be- 
tween Cape Breton and the Magdalen Islands, 
and also to repair the cable at Bird Rocks, 
which, although a very strong and thick 
cable, was cut by the action of the sea on the 
sharp rocks. After attending to this service 
she will proceed to the lower part of the 
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River St. Lawrence to lay cables on the north 
shore of the River, which will be an exten- 
sion of Dr. Fortin’s scheme for procuring 
telegraphic communication with the Straits 
of Belle Isle by the Labrador shore. 
——_-=>e——_—_——__ 
Telephone Consolidations. 





Boston, June 21, 1883. 

The Advertiser in the morning will state, 
on good authority, that the Northwestern, 
Southwestern and Erie telephone systems, re- 
cently acquired by a Lowell syndicate, are to 
be consolidated into one grand system with a 

capital of $5,000,000. 
> 
The National Bell Telephone Company of 
Maine transmitted 1,751 ex-territorial mes- 
sages during the month of May, an increase 
of sixty-three over any previous month; the 
Boston and Northern transmitted 13,342, an 
increase of 1,034 over any previous month; 
the Bay State transmitted 8,698, an increase 
of 338; the Union Telegraph and Telephone 
Company transmitted 1,469, an increase of 
294. A paragraph going the rounds of the 
press, and probably a month or so old, states 
that the largest number of telephone sub- 
scribers in any single exchange under the 
Lowell management is at Lowell, where 
there are 980. Salem is second, with 879; 
Worcester comes next with 871, then Port- 
land with 816, Minneapolis with 780, Lewis- 
ton, Me., with 661, Springfield with 635, and 

Haverhill with 554. 
os 
A St. Louis man, traveling on the plains 
was assaulted by wolves; but having a gas- 
bill in his pocket, he threw it among them, 
and they fled howling. This is, of course, 
true; but gas-bills are not always adapted to 

keeping the wolf from the door. 
as aes 


Telegraphing with a Dog’s Tail. 


According to the Cornell Sun, last week, 
when a student, who rooms in one of 
the down-town blocks, was coming out of his 
room he was stopped by the excited tenant of 
the room next to his, who wanted to know if 
he kept a telegrapbic instrument in his room. 

On being answered in the negative, the 
aforementioned tenant became still more ex- 
cited, and told a long story about hearing 
someone telegraphing, apparently inside the 
wall. He had noticed it several times, and, 
being somewhat of an operator, had even 
made out to read parts of the message, but 
could make no sense of them, as they were 
evidently in cipher. 

Consequently, he was beginning to have 
visions of infernal machines, and was scrap- 
ing togetber in his memory the various Irish 
agitators of whom he had expressed an un- 
favorable opinion for the purpose of having 
them bound over to keep the peace; also, he 
was about to order a coffin immediately in 
which to keep the pieces when the machine 
went off. 

The student, when the man got far enough 
along in his story to propose a visit to the 
nearest life insurance office, remarked 
that there was only one explanation for the 
curious phenomenon—his chum kept a dog 
which was in the habit of lying in the corner 
of the room near the wall, and the wagging 
of his tail against the foot-board probably 
produced the mysterious noise. 

The order for the coffin has been cancelled 
and the insurance agent has lost a customer, 
while the badly-frightened tenant is congrat- 
ulating himself on being the only telegraph 
operator who has ever succeeded in reading 
the wagging of a dog’s tail. 

The Sunday Murning Chronicle began to 
live at Birmingham, Ala., June 17, 1883. Its 
well-edited and finely-printed pages bespeak 
the careful attention of a journalist who 
knows how to make a newspaper bright and 
useful. In the editorial prospectus Mr. Frank 
V. Evans says: ‘‘A Sunday paper in Bir- 
mingham is a necessity, and if properly con 
ducted will prove indispensable to the business 
man and to the family circle.” We don’t 
know much about Birmingham or its require- 
ments, but we do know that brother Evans 
can make a newspaper that would soon be- 
come a necessity anywhere, 


The Old Locomotive’s Lament. 





(VALUABLE PRESENT.—Under this heading the Mer- 
cantii of Petropolis stated recently that the 
Principe do Grao-Para Railway Company was 
going to offer to the National Museum the first 
locomotive which had ever run on rails in South 
America.) 





They have torn me away from my beautiful 
home 

At Estrella so peaceful and bright ; 

And they’ve fixed me up here in this musty 
old hole, 

Where great Ladislao rules day and night— 
’Mid feathers, and fossils, and bones, 
And mummies, and idols, and stones, 

Rags, skulls, bugiganyas old daubs, and old 
pots, 
Books, spears, geringoncas, bows, arrows, and 
Lots of old curiosities, 
And all sorts of monstrosities, 
In the way of stuffed animals, monkeys, and 
birds, 
That it’s hopeless to try and describe them 
in words. 


Phew ! the stench in that horrid biology sec- 
tion, 
From the lean mangy curs and the fowls ! 
The poor victims awaiting Pizarro’s dissec- 
tion. 
Then their struggles, their squeals, and their 
howls ! 
Ob! I’m sick of this place and its mummies, 
Its humbugs and Indian dummies ! 
Now, if I were a tembetu, tadpole, or tangu, 
Botocudy, or anthropog’s foul bugiganga, 
Or some b gus wonder, — 
As a Chinese corcunda! / 
Bah ! what does that dunder- 
Head Ladislao know about engines ? by thun- 
der ! 
But, an engine !—and in this museum so 
drear, 
’Mid spears, bows and arrows, and rags, to 
appear ! 
Oh ! take me away from such awful -small 
beer ! ! 
Break me up for scrap-iron—but don’t leave 
me here ! 
—io News. 


i 


The Globe Telegraph Code. 





Lonpon, E. C., May 24, 1883. 
Editor Electrical Review : 

Dear Srr: We beg respectfully to inform 
you that our new Globe Telegraph Code is 
now ready, and to call your attention to its 
advantages. 

1st. It is the cheapest code ever offered to 
the public. 

2d. It is the only one that can be easily 
carried in a pocket. 

3d. It can be adapted in a few minutes 
to the special requirements of any trade; it 
it perfectly secret to ail but your own corre- 
spondents. 

4th. It can be used for both European and 
extra European messages, and its very mod- 
erate cost is rapidly repaid by the considerable 
saving in telegraphic expenses. 

5th. Itis arranged on the two letter differ- 
ence principle, and in accordance with the 
rules of the telegraph convention. 

Even if you are now using a code 
(published or private) on some other plan, we 
strongly advise you to ask for a specimen 
copy, as we feel confident you will find its 
adoption, either as a supplementary or agents’ 
code, advantageous to you 

We shall be happy to forward you a 
copy against P.O.O. for 7s. 6d.; or six copies 
against P.O.O. for 37s. 6d. 

Yours faithfully, 
Wm. Dawson & Sons. 
121, Cannon Street, 


—— ee 

We understand that collars, railroad ties, 
car wheels, boats and numerous other articles 
are now being made out of paper. This is a 
world of progress. We should not be very 
much surprised at hearing before long that 





some one had discovered a way of making 
money out of a newspaper, 


Correspondence. 


Magnetism by Cleavage. 











Editor Electricnl Review : 

Srr: Can any of your numerous corre- 
spondents confirm the theory of magnetism 
produced by severance of a piece of iron into 
two parts, as has been asserted by a foreign 
scientist as occurring from actual experiment? 
The apparatus I possess shows no such indi- 
cation when tested with small pieces of iron 
suddenly snapped asunder, which failure I 
attribute to want of delicacy in the instrument. 
Assuming the proof to be established, have 
we discovered another source of magnetism? 

Yours inquiringly, G. Bossvet. 

Philadelphia, Pa., June 2. 


ANSWER: 


[If the querist be an habitué of the work- 
shop, he cannot but have observed how con- 
stantly a drill or turning-tool will be fringed 
with its own shavings all ‘‘on end, like quills 
upon the fretful porcupine.” At the same 
time, of course, considerable heat is produced ; 
and it is quite conceivable that the double 
conversion of ‘‘ work” into ‘‘ heat” and into 
‘* magnetism,” or electricity—whatever may 
be the real nature and affinities of these 
forces—may take place side by side or simul- 
taneously. We know that there are many 
ways in which forced molecular disturbances 
may take the form of heat, as friction, per- 
cussion, etc., and probably at the same time 
minute quantities of electricity may be gener- 
ated, too, far more commonly than is acknow!l- 
edged by text-book science.— Ep. Review. | 

<> 
Editor Electrical Review : 

In the last issue of the H'ectrical World, 
its expert says in reply to an inquiry in 
reference to the humming noise of air on a 
very cold night, that ‘‘ the noise is produced 
by vibration of the wire in consequence of 
the action of the wind, or oftentimes by the 
trepidations of the gronnd, due to various 
causes, which set the poles in vibration, and 
these transmit the vibration to the wires.” 
From the above explanation the reader will 
infer that the earth is subject to the ‘‘shakes”’ 
on cold nights, which is not the case. 

Every practical telephone and telegraph 
man knows that the humming noise of a 
wire on a cold and quiet night is principally 
due to the contraction of the wire caused by 
the excessive cold. The tighter the wire is 
drawn and the smaller the gauge of the 
wire, the greater is the vibration and noise 
caused by the contraction. 

The application of rubber to an insulator 
as recommended by the said expert, will not 
fully remedy the trouble. Should a wire be 
drawn very tight, the vibration and noise 
will continue, notwithstanding the rubber 
appliance. The best remedy is to slacken 
the wire, or employ a spiral spring or other 
yielding device in connection with the wire 
by which it cannot be contracted and drawn 
too tight during cold weather. 

I am inclined to think that Mr. C. E. Ball, 
one of your recent correspondents, was right 
when he stated that the writings of the said 
expert were merely ‘‘ theoretical bosh.” 

M. J. C. 

Evansville, Ind., June 24th, 1883. 

——_->e—__—__ 
Electric Pen, 





Editor Electrical Review : 

Sr: Will one of your many readers give | 
me any practical hints respecting the use of | 
the electric pen? The pen consists of a 
vibrating needle in a holder worked by an 
electro-magnet, provided with a make and 
break like that in an induction coil. The 


and would therefore be thankful for the 

above and any other information likely to be 

of service. J. F. Eno, C. E. 
Syracuse, N. Y., June 8. 


ANSWER: 


[The pen may be used for years, if properly 
understood, without any of those difficulties 
which bas caused so many complaints. The 
bichromate battery is the best, the chemicals 
being mixed as follows: Take the bichromate 
and put a quantity, say 14 lb., into an earthen- 
ware dish and pour upon it as much boiling 
water as will dissolve it (about three pints); 
as soon as the liquid is cold, add 1 1b. of sul 
phuric acid; into this composition the carbon 
is placed; for the porous cell, 1 volume of 
acid to 12 of water, into which is placed the 
zinc; the outer cell ought to be of glass. 
Three such cells holding about one pint each 
of the bichromate solution is ample. The 
zines and carbons should always be taken out 
of the liquids when not in use, and the zines 
placed in water. The most suitable paper 
for the stencil is paper that is especially pre- 
pared for the electric pen, and is a fibrous 
kind of paper; the foolscap is apt to tear 
when in the press, and spoil the stencil en- 
tirely. Blotiing-paper is the most suitable 
substance to place the stencil on while writing. 
A sheet of India-rubber answers very well, 
but as the blotting-paper is used up after- 
wards, it is preferable to anything else. 
(4) A piece of cloth wrapped around a 
metallic roller, to which the handle is secured. 
(5) Ordinary printers’ ink diluted with castor 
oil to the required consistency is what is 
popularly used.—Ep. REVIEw. ] 

——_-ae—__——__ 
International Exhibition at Nice, 





An international exhibition of manufac- 
tures, fine arts, and agriculture, under the 
patronage and auspices of the French Gov- 
ernment, the municipality, the general coun- 
cil of the Department, and the Chamber of 
Commerce, will be held at Nice, France, 
from the 1st of December, 1883, until May 
Ist, 1884. 

A jury composed of about fifty of the lead- 
ing representatives of science, industry, agri- 
culture, and commerce, both in France and 
abroad, will award the various prizes, which 
will consist of diplomas of honor, gold, silver, 
and bronze medals, and honorable mentions. 

No more attractive location could have 
been selected for this exhibition than the city 
of Nice, with its cool yet semi-tropical cli- 
mate, and with the advantages of its hotel 
accommodations unsurpassed by any town in 


France. 
— 


LovtsviLLE, Ky.—The Southern Exposi- 
tion wiil open here on August Ist, and will 
continue for one hundred days. The build- 
ings are now rapidly approaching comple- 
tion, and the outlook is very flattering for a 
large and important exhibition. The blank 
applications for floor space are out, and may 
be procured by addressing J. M. Wallace, 
General Manager, Louisville, Ky. The clas- 
sifications are divided into five departments, 
arranged as follows: No. 1, ‘‘ Natural Pro- 
ducts”; No. 2, ‘‘ Machinery”; No. 3, 
‘‘Manufactures”; No. 4, ‘* Transporta- 
tion” ; No. 5, *‘ Music, Literature and Art.” 
Under this distribution of space, electrical 
appliances would come in two of the depart- 
ments mentioned, namely, No. 2 and No. 4. 
In the first mentioned department in group 
5, ‘‘ Motors and generators,” and in the No. 
4, group 15, ‘‘ Transportation by electrical 
power.” The management are making earn- 
est efforts to make this Exposition excel, 
if possible, that at Atlanta, Ga., last year, 
and if their expectations are fully realized 
they will succeed. 





oe 
Scene—‘‘ Gringo” manager of telephone in 





points on which I should be glad of informa- 
tion are the following: (1) Amount and best | 
description of battery power. (2) Most suit- | 
able paper to use for the stencil. (3) Best 
surface to place latter upon while writing. 
Would ordinary foolscap on a smooth slab of | 
soft lead be a good arrangement? (4) Com- 
position of inking roller. 
nary printers’ ink is the proper ink for print- 





an office in a Northern Mexican city. Enter 
Sefior Mexicano, who wishes to talk with a 
Mexican merchant in a distant city. He in- 
quires of the manager if there isan American 
there to talk with. 

‘‘No, there is not,” says the manager, 
‘*but you can talk with the merchant him- 


(5) I suppose ordi- | self.” 


Sefior Mexican—“ Ah! will it talk Spanish 


ing off? I have never seen such a pen in use, ' also?” 
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Dignified Buffoonery. 


Quite recently the government printing 


office sent out a bulletin of progress of the | 


United States Geological Survey, which, by 
the way, is doing a most important and valu- 


able work. Almost immediately thereafter | 


there appeared in the columns of our aged 


and somewhat pretentious contemporary, the | 


New York Evening Post, a paragraph headed: 
‘‘A Thrilling Government Report,” ‘‘ A bul- 
letin from the United States Geological Sur- 
| vey has just been issued on the popular sub- 
ject, ‘On hypersthene-andesite, and on tric- 
linic pyroxene in angitic rocks: 1. ‘An ap- 
|parently typical angite-andesite from the 
| Buffalo Peaks is found to contain hypersthenc 
| as its chief pyroxenic constituent,’ "&ce. Our 
|esteemed contemporary, Science, very prop- | 
erly takes the Post to task for this bit of buf- 


| amenasiily for evening journals, such as the 
| One in question, to fall back upon buffoonery 
|and horse-play, in order to fill their columns. 
There is a species of writers whose labors 
counteract themselves. There is the writer 
of exubcrance and copiousness, who diffuses 
every thought through so many diversities of 
expression that it is lost like water in a mist; 
the ponderous dictators of sentences, whose 
|notions are delivered in the lump, and are 
| like uncoined bullion—of more weight than 
j}use; the liberal illustrator, who shows by 
examples and comparisons what was clearly 
seen when it was first proposed; and the 
stately son of demonstration, who proves 
with mathematical formality what no man 
has yet pretended to doubt. 

There is a mode of expression for which 
the masters of oratory have never .et found 
}a name—a style by which the most evident 
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all | 
checks and P. O. orders payable to order of | 
O. | 
| drivelling of all the journals published in this | 


| enc es. 
| superficial disputants; enables those to talk 


tion sufficient to elate 


| moral. Itsays: ‘‘ After hiving taken special 
| care in the selection of daily papers for quiet | 
reading, it is disheartening to find one of the | 
| most conservative and elevated of these mak- 
ling use of methods which are suggestive of | 
| the broad prairie and the backwoods. It ap- | 
| pears, however, that we cannot feel quite | 
safe in taking up even the dignified New York | 
Evening Post.” 

The editor of Science, which is published 
in Cambridge, lives so far away from New 
| York, and is doubtless so engrossed in his 
| work, that he is not informed regarding the 
| position of the publication which he flatter- | 
ingly calls ‘‘ dignified.” We would inform 
him that the Post, though the most preten- 
tious, is at once the most wishy-washy and 


neighborhood. It flaunts the names of its 
’ | editorial writers ull the temporary 
fences and dead walls of this city; calls 
|attention to their extraordinary mental pro- | 
| ductions, and when the public, in its search 
| for ideas, looks them over, they are found to 
| contain in a new dress only the well-digested | 
thoughts of the able editors of the morning 
| journals, published in the same city. 

| If the editors of the Hrening Post would 


upon 


| pause for a moment in their contemplation of 


| the editorials in the morning press, and tucn 
| the focus of their gigantic intellects toward 
|the realms of science, they would discover 
| that the use of the unc hanging and univer- 
sally understood terms of the petrified lan- 
and Rome are entirely 


guages of Greece 


proper and seemly in the description of scien- | 


Were the naturalists of every 
discoveries in their 


| tific subjects. 

| nation to describe their 
jown language, every person 
their work would be compelled to be a lin 





guist; knowing every language under the 
sun. Fortunately for them, however, Greek 





and thus the Englishman, the German, the 
Frenchman, the Italian, the Spaniard, 
Norwegian, and the Russian are enabled to 
instantly comprehend each other in the dis- 
| cussion of rocks, trees, plants, bones, fluids, 
| and the like. 

The universal diffusion of instruction 
such as is to be found in tbe daily press, is, 

not wholly without its inconven- 
It certainly fills the country with 


i nomenclature of the natural scicnces, 
| 
| 


| perhaps, 


who were born to work, and affords informa- 
vanity and stiffen ob- 
stinacy, but too little to enlarge the mind into 
complete skill for full comprehension. What- 
lever is found to gratify the public will be 
multiplied, by the emulation of publishers, 
beyond necessity or use. This plenty, in- 
deed, produces cheapness, but cheapness al- 
ways ends in negligence and deprivation. 

The compilation of newspapers, often 
committed to narrow minds not qualified for 
the task of delighting and instructing, who 
are content to fill their paper with whatever 
matter, without industry to gather or dis- 
cernment to select 

It was discovered by Reaumar that spiders 
might make silk, if they could be persuaded 
to live in peace together. The writers of 


news, if they could be confederated, might 
give more pleasure to the public, The morn- 


ing and evening writers might divide an 


event between them, and thus make it un- | 


. . | 
interested in 


and Latin have been universally adopted in | 


the | 


be perceived. and the most familia' proposi- 
| tions so disguised that they cannot be known. 
| Every other kind of eloquence is the dress of 
| Sense; but this is the mask by which a true 
|mastcr of his art will so conceal it, that a 
man will as easily mistake his own positions, 
| if he meets them thus transformed, as he may 
| pass in a masquerade his nearest acquaint- 
ance, 

| For examples of this sort of ‘ dignified” 
|oratory, we would commend to the attention 
| of the editor of Science the New York Even- 
ing Post. 
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New Telegraphic Enterprise. 


The Postal Telegraph Company, of which 
we have heard so much of late, elected a 
board of directors last week and proclaimed 
through the press that much of its future in- 
|tentions which it would be advantageous to 
make public. 

It has a line, consisting of two wires, be- 
tween New York and Chicago, and the con- 
struction of other lines connecting this city 
| with Boston, Washington, Harrisburg, Balti- 
|more, and Phil: idelphia are now under ad- 
visement. 

There can be no question that the forma- 
|tion of a new and independent telegraph 
company, working in opposition to what 
must be considered as a monopoly, a 
praiseworthy scheme, and likely to be of 
great service to the public. Nevertheless we 
shall be greatly surprised if the new company 
| succeeds in gaining the public confidence, at 
|least for a long time to come. The reasons 
for this are not far to seek. 

Other companies have from time to time 
|been organized for the avowed purpose of 
competing with Western Union, and when 
the public had been so far entrapped as to 
make their stock of real value, each in turn 
betrayed its trust and sold out to the rival 
they had promised to combat. The duplicity 
|exhibited by the officers and directors of 

some of these companies it were difficult in- 
| deed to find terms to qualify. Starting out 
| by announcing to the public that they were 
in the field to stay; that their sole object was 
| to protect the public interests from the ex- 
|tortions of a blood-sucking monopoly, they 
bent all their energies, not to furthering that 
commendable design, but in making their 
company of sufficient importance to enable 
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them to obtain a good round sum for its 
business. 
They croaked about business methods, 


they bored each other and the public about 
moral principles and the means by which 
honorable competition could be maintained, 
but, like the sign-post at the cross-roads, 
though always pointing out the right way, 
they never took it themselves. With holy 
horror they held up their hands in protesta- 
tion when the possibility of their selling out 
was hinted at, and then, after the event, 
when charged with having organized with 
this sole purpose in view, they solemnly de- 
nied the accusation, with a mendacious per- 
tinacity that combined the perjury of An- 
nantas with the treachery of Judas Iscariot, 

Like the coy maiden in Don Juan, who 
while swearing she would ne'er consent, 
|consented, these men used all their wiles, 
|all their abilities to bring about the very 








thing they were continually protesting their 
aversion to. 

It must be said that the make-up of the 
Board of Directors of the Postal Telepraph 
Company is by no means assuring. With 
one of the directors of Western Union 
and the intimate friend, and, presumably, 
business partner of another in the board, we 
shall be greatly surprised, if, with the ex- 
perience of the past in sight, the most solemn 
protestations of the officers of this company 
will avail to convince the public of their 
sincerity. 

Yet, as we said before, we believe in 
healthy competition, and we hope that the 
company in question will live to prove the 
sincerity of its motives. At the same time, 
we think the public will agree with us that 
the telegraph service is now efficiently per- 
formed, not only between the cities where 
the new company professes to operate but all 
through the country. It is well that the 
pnblic should be informed that new com- 
panies like that in question, only propose to 
operate between great centers where business 
is profitable, whilst the admirable distribu- 
tion of offices of the Western Union Com- 
pany enables the public to communicate with 
towns the most insignificant and hamlets 
the most remote. The telegraph offices at 
such points are rather alo:s than a profit, 
and should the Western Union Company 
follow the selfish schemes of these so-called 
independent companies and look out for its 
own interests all the time, it would close 


these small offices without a moment’s 
delay. 
Therefore, as will be seen, monopoly, 


‘‘hideous monopoly ” as it is called by those 
who are seeking to have a share in it, may 
sometimes be the only means of properly 
serving the public interests, and so long as 1t 
does not make its power felt by extortion, it 
may come to be considered as more of a 
blessing than a curse. 

But whether the one or the other, we sub- 
mit that openly declared monopoly is more 
dignified than pretended independence and 
always to be preferred to sleek-faced, oily- 
tonged Pecxsniffianism. 

— <> 


Combined Gas and Electric Light. 


M. Somzee has made another attempt to 
produce a cheap and brilliant light by the 
combination of gas and electricity. The ar- 
rangement comprises an ordinary gas flame, 
fitted with a curved metallic rod passing 
through the flame, provided with means for 
preventing overheating under the action of 
the electric current, which is taken from a 
secondary battery. It is claimed, in a notice 
of the arraagement given in the Journal de 
? Eclairage au Gaz, that under these condi- 
tions the illuminating power is considerably 
augmented in proportion to the additional 
expense. The light is also said to be white, 
and much cooler in respect of radiation than 
a corresponding Jight from gas alone ; the 
relative proportion of luminous and heat 
rays being completely changed. What is 
supposed to render this combination prac- 
ticable is the fact that the platinum does not 
require a great intensity of current, and that 
‘one or two small elements will suffice to 
supply an ordinary light, and make it give 
four or five times more light at a cost three 
times less than gas. These are nearly the 
same data of cost and illuminating power as 
those to which the public have been made 
accustomed by electricians. It is a novelty, 
however, to find gas introduced into the 
combination in this fashion. According as 
the intensity of the current is increased or 
diminished, the flame may be rendered more 
luminous or hotter as the case may be, so 
that the arrangement is ‘‘ capable of furnish- 
ing all gradations, from the brilliant flame to 
the most calorific radiations.” Here, it is 
evident, is a gas stove and lighthouse in 
one, and only needing a reliable secondary 
battery to be capable of use for either pur- 
pose. 


pe 


The production of coal in Germany in 
1881 is returned at 48,688,000 tons, as com- 
pared with 46,973,000 tons in 1880, 
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Electrical Hotes. 


A Western contemporary recently called 
attention to a certain class of men whose one 
object in life seems to be to secure, without 
payment, advertisements of themselves or 
of their wares. 

+e 
Though usually very thorough in its 
analysis of character, we think our con- 
temporary has fallen a little short this time. 
It only enumerated a tithe of the peculiari- 
ties, the vagaries of this class. 
Pia 

Nowhere does the free advertiser give 
more trouble than in and about the office of 
the technical journals. 

«** 

The popular journals keep dogs and other 
aggressive mechanisms to ward him off, and 
he rarely procecds further than : ‘*I desire to 
call your attention to what will prove of 
great interest to your readers——” when the 
editor, looking up, interrupts him with: 
‘All right! you'll find tbe door on the 
left! [ringing for a boy] Show the gen- 
tleman the way out,” and before he is really 
aware of it, he is ushered into the street. 


* 
* x 


The something which is to prove so inter- 
esting to the readers is a description of a 
machine which the visitor has invented or is 
interested in, and he thinks in the guise of 
attracting public interest he can work in a 
free advertisement in the reading columns 
that should cost him a dellar a line, or even 
two dollars a line, and then have the legend 
adv. attached to it. 

as 

In the office of the technical journal this 
man will seat himself, and there being no 
savage dog near by to intimidate him, he 
will talk—always about himself— until life 
becomes a burden to the editors, and death 
in any form would be a relief 

«* 

He never makes known just what he wants 
until the conclusion of his discourse, if 
such wanderings may be said to have a 
termination, and this is sure to be a free ad- 
vertisement. 

** 

But he never says this in so many words ; 
his sensitive nature shrinks from mentioning 
anything so base. 

a» 

With a cunning too shallow as to deceive 
a country school-marm, he tries to make it 
appear that the journal will be greatly bene- 
fitted by containing a description of himself 
and his invention. 


* 
*% * 


There has, we believe, been a chair in- 
vented especially for the benefit of this class 
of visitors. 

* 
*% 

Outwardly, it looks like a very comfort- 
able arm-chair. 

* 
* = 

It has a high back and two peculiarly 
shaped arms, and the bottom 1s in two 
pieces. This is how it works. 

* 
* * 

**Won’t you sit down ?” says the editor to 
the free advertiser, who has begun an essay 
on things in general while leaning over the 
desk 


* 
* * 


One of the few things the free advertiser 
regrets in after life is that he accepted this 
invitation. 


* 
* * 


He is no sooner seated, than, a spring 
being pressed by the editor, the back of the 
chair raises up, then falls over forward ; the 
two iron arms come quickly together, and 
the bottom folds up in two pieces. That is 
all ! 

«* 

The office boy being called, unlocks the 
chair and the free-advertiser, resembing an 
an elongated pancake, is carried down stairs 
and laid in the ash-barrel. 


But the editors of technical journals are 
too tolerant to take advantage of this horri- 
ble instrument, and they suffer for their con- 
siderativeness. 

Ps 

Every week we are suddenly confronted 

with unknown inventors who want puffs. 


* 
* * 


Such a man will assure you that he has 
been abused. He will look you straight in 
the eye and tell you that he invented all the 
various electric-light mechanisms that are 
now in use, but before he could realize upon 
them, they were stolen. 

* 
* * 

But he has a scheme on hand now that is 
better than all the others together, and the 
readers of your journal ought really to be 
informed about it. 

ax 

‘* When may I expect to see this printed in 
your paper ?” he will demand while making 
preparations to go. 

Par 

Now, it’s at this point where ignorance of 
the free advertisement is apt to prove fatal 
to him who does not understand him. 

«** 

The inexperienced editor would probably 
answer, ‘‘About the close of the year 1919, 
or toward the commencement of 1920.” 

* 
* * 

Such a course, however, is apt to be fol- 

lowed by fatal results. 
* 
% 

The free advertiser would pretend to be 
greatly amused at this, and, remarking that 
it reminded him of a story, sit down again and 
remain an hour longer. 


* 
* * 


No, no. The thing to do is to answer, 
“Just as soon as we can get out a supplement 
or an extra large enough to contain all the 
details of your valuable invention.” 


x 
* 


That does the business! 
x 
He will now leave, after writing his full 
name down for you and thanking you pro- 
fusely. 
«*s 
He will not be back until the following 
week, and, upon the day when the paper ap- 
pears, you should hire a negro to stand at the 
door with a big club, and when you see the 
man coming tell the negro to go for him. 


* 
* * 


That’s the way to deal with the free adver- 
tiser. When you once get him out, never let 
him enter again. 

x 

The next specimen of the free advertiser is 
the man who has written something and 
wants you to puff it, but never says anything 
about advertising. 

Pim 

You take down a file of the paper and 
show him that other persons, writing any- 
thing they desire to call attention to, are in 
the habit of inserting an advertisement in 
the columns devoted to such notices. 


* 
* * 


But this never seems to strike him as ap- 

propriate to his own case. 
#"* 

He thinks that he is better prepared to talk 
upon technical subjects than those who have 
advertised —that his opinions will carry more 
weight than theirs! 2 

* * 

In fact, he is rather inclined to sniff and 

laugh at the work of others. 


* 
* & 


But examine the article or book he wishes 
you to puff. It is all platitude — froth 
skimmed from a sea of mediocrity. You do 
not receive one idea from it, nor observe any- 
thing you have not observed before an hun- 
dred times. " 

* * 

Its author seems to be the slave of hisown 

greatness, and ‘goes yoked to his own tri- 





umphal car, like a beast of burden, with 





no idea on earth but that it is behind him 
and is to be drawn on over everything and 
through everything. 

Par 

And, singularly enough, the ‘‘free adver- 
tiser” is usually possessed of means; can 
well afford to pay like other men for value 
received. 

a 

He would not think of asking the proprie- 
tor of an hotel for food and lodging on the 
ground that it would benefit the hotel to have 
it known that he lodged there. , 

«% 

Yet he will demand of the publishers of a 
public journal, the success of which depends 
in great measure upon their obtaining good 
prices for their advertising columns, that 
they devote a certain portion of that space to 
a free puff for him. 

x" 

It is said of the theatrical deadhead that he 
will expend sometimes as much as ten dollars 
in order to procure a complimentary ticket 
worth $1.50. 


* 
* * 


There are people all over the world whose 
one object in hfe is to secure convenience 
and favors which their fellows cannot pro- 
cure, and to be seen in locations which are to 
be had only through gross favoritism. 


* 
* * 


Of all these, the ‘‘free advertiser” is at 
once the most persistent, the most illogical, 
and the most ungrateful. 

——- om 
Industrial Exposition Notes. 


” 





The lot at the northwest corner of Broad 
and Spring Garden streets, Philadelphia, bas 
been secured as a site for the International 
Electrical Exposition to be held next year 
by the Franklin Institute. The lot 170 by 
250 feet in size, and its capacity can be near- 
ly doubled by bridging Brandywine street 
and building upon the Old Drivers’ [ce Com- 
pany’s yard. 


The city of Santa Fe, New Mexico, will 
celebrate its 333d anniversary by a grand in- 
dustrial exposition, which will open on July 
2d and continue until August 3d. The 
ground and buildings are now ready, and do 
credit to the projectors of the exposition as 
well as to Santa Fe and New Mexico. 


A Permanent Exhibition of American 
goods is about to be opened at Maracaibo, 
Venezuela. The United States Minister at 
Caracas and Consul at Maracaibo, have se- 
cured from the Venezuelan Government the 
privilege of entering one sample each of 
machines, apparatus and instruments per- 
taining to trades, agriculture, arts, and com- 
merce, free of duty. These samples will be 
placed in the permanent exhibition rooms, 

———_egpeo—___—_- 


Cutting Telegraph Rates. 





CuicaGo, June 29.—A circular was passed 
around among the offices to-day announcing 
a war of rates by the Mutual Union Telegraph 





Company. The circular states that for 15 
cents 10 words will be sent by night message 
between the cities of Chicago, New York, 
Philadelphia, St. Louis, Baltimore, Louis- | 
ville, Wasbington, Cincinnati, Pittsburg, and 
Columbus. The movement is understood to 
be a preliminary anticipation of a possible 
pool against the Western Union, comprising | 
the Postal Telegraph Company, the Baltimore : 
and Ohio, Southern, American Rapid, and 
Board of Trade Companies. Superintendent | 
Scholes, of the Mutual Union here, says the 
company has cut rates to meet a similar re- 
duction by the Baltimore and Ohio Company. 
———_-g>o—_____ 

The Memphis Telephone and aaa 
Company has disposed of its property in 
that city to Messrs. George L. Beetle, of 
Chicago, E. L. Babcock, Jr., of Evansville, 
Paul J. Marrs, .of Nashville, and their asso- 
ciates. The amount paid is stated to be 
about $100,000. Messrs. S. T. Carnes, presi- 
dent, and T. H. Milburn, D. J. Milburn, K. 
C. Neely, Louis Hanover, and Jacob 


Thompson, directors, resigned their positions, 
and at a meeting of the new company Mr. 
E. L. Babcock, Jr., was elected president, 
Mr. Paul J. Marrs vice-president, and Mr. 
Baker of Nashville, secretary and treasurer, 
who, together with Messrs. E. M. Barton 
and M. G. Kellogg, of Chicago, compose the 
new directory. It is the intention of the 
new company to at once commence building 
several extra-territorial lines connecting the 
towns and cities adjoiniog Memphis. It has, 
in fact, already coutracted for such a line 
between Memphis and Jackson, Tenn. The 
new company is also largely interested in 
the Louisiana Telephone Company and in 
the Cumberland Telephone Company, of 
which Mr. Babcock is the president and 
Captain Marrs the general manager. 
————~@} oe 

Governor Waller, of Connecticut, denies 
the report that he is going to Europe this 
summer in the interest of the Bernstein elec- 
tric light. 


On the 





Deformation of Polarized 
Electrodes, 





By M. Govcy. 





The experiments which I am about to 
describe show a mechanical effect produced 
by polarization upon solid electrodes, which 
may perhaps be approximated to the varia- 
tion of the capillary constant of mercury, 
discovered by M. Lippmann. 

This phenomenon cousists in a flexion 
which the electrodes undergo when polarized, 
if formed of a slender plate of metal protected 
on one of its surfaces by a very slight layer 
of an insulating varnish. 

This deficction has been studied by two 
methods slightly different, which I am about 
to describe, taking as an example experiments 
made with gold and a saturated solution of 
sulphate of copper containing a little sul- 
phuric acid. 

1. From a piece of sheet gold of 0.015 mm. 
in thickness we cut a slip of 2 mm. in width, 
endi.g in a narrow point, which is then 
varnished upon one of its surfaces and fixed 
in a slip which leaves one of itsends free for 
the length of 0.06 m. This end is placed 
vertically and entirely immersed in the solu- 
tion contained in a trough with parallel 
sides. 

The point is viewed with a microscope. 
This band is connected with the positive 
pole of a Daniell element; the other electrode 
of copper is connected to the negative pole. 

Under these conditions the slip of gold 
is polarized without persistent electrolysis 
and without the escape of a bubble of gas. 
The point occupies a determined point in the 
field of the microscope. We open the 
circuit and the point is gradually displaced, 
at the same time as the polarization disap- 
pears. The circuit is closed again, and the 
point returns to its original position. The 
circuit is re-oprned and the two electrodes 
jcined by a metal wire. The point springs 
abruptly to another position where it remains. 
The direction of the displacement shows that 
the slip is bent away from the side not 
varnished; its absolute value is 0 1 mm. and 
its apparent magnitude 0.02 mm. On re- 
establishing the circuit as at first the point 
returns to its former position, and the same 
phenomena may be reproduced indefinitely. 
The displacements are sudden; they begin at 
the very moment when contact is made, and 
are complete in less than a second, without 
any oscillation. If we introduce into the 
circuit a great resistance (10,000 ohms) the 
displacement becomes a little slower, and 
reach in about 10 seconds three-fourths of 
their primitive value. 

2. From the same sheet of gold we cut a 
slip 1.5 mm. broad and 0.60 m. long; it is 
varnished on one surface, and coiled up so as 
to form a helix of 4mm. in diameter This 
helix is placed vertically in a test-tube full of 
the solution; its lower extremity is fixed to 
the bottom of a weight, and a gold wire is 
joined to it to conduct the current; its upper 
extremity is supported by a very fine metal 
wire and supports a small mirror which sends 
an image upon a graduated scale. 

With this apparatus we repeat the same 
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experiments as with the former. Here the 
flexion of the slip coils or uncoils the helix, 
according as the varnished side is without or 
within. When the polarization changes sud- 
denly, we see the image if thrown to a great 
distance describe some rapid oscillations. and 
become fixed in a new position of equilibri- 
um. Its angular displacement is about 5° 
under the above conditions. It agrees well 
in dircction and magnitude with the results 
of the former experiment. But the introduc- 
tion of a great resistance in the circuit re- 
tards the phenomenon more, the surface of 
the electrode being here much greater. 

Neither with this noy with the former ap- 
paratus are there any sudden displacements, 
if we deposit upon the gold plate a very 
small quantity of copper. As soon as the 
copper is dissolved the electrode is polarized, 
a rapid deformation is produced and the ap- 
paratus acts as it did at first. ‘This experi- 
ment should be made with a resistance of 
some hundreds of ohms, otherwise the gal- 
vanic deposit would occasion deformations 
of another kind, so rapid as to complicate 
the phenomena. 

The deformations accompanying polariza- 
tion have been observed in acidulated water, 
and in various solutions with gold and plati- 
num for the positive polarization, and with 
these metals and silver, copper, brass, lead, 
and tin for the negative polarization. They 
in direction and extent between very 
wide limits. Gold, polarized positively in 
nitrate of manganese gives enormous deform- 
ations, at least two hundred times greater 
than those just indicated. It is necessary to 
mention deformations of another kind, which 
are produced when there 1s a deposit of metal 
upon the electrode, er when a deposit already 
formed is attacked. These are gradual, in- 
creasing up to very wide limits, and are very 
rapid when the circuit has little resistance 
(several degrees of tension per second at the 
outset, with a Daniell element and the gold 
helix described above). These flexions are 
evidently due to the mechanical action of the 
galvanic deposits which have been already 
studied by other methods. It is particularly 
interesting to examine how they agree with 
those produced by polarization alone, 7. ¢, to 
study the period of transition during which 
the deposit begins to form or finishes disap- 
pearing. 


vary 


————_+ee—_—__ 

The following is from the census of 1880 : 

Georgia has 3,846 factories, w orking 17,861 
hands, with a capital invested of $18,930,120, 
paying in wages $4,844,505, yielding an- 
nually in products $31,196,115. 

Florida has 630 factories, working 2,749 
hands, with a capital invested of $1,697,930, 
paying annually in wages $989,492, and 
yielding annually in products $4,685, 403. 

Alabama has 2,118 factories, working 
8,248 hands, with a capital invested of 
$5,714,032, paying annually in wages $2,- 
227.968, and yielding annually in products 


$13,040,644, 
Louisiana has 2,557 factories, working 
30,071 hands, with a capital invested of 


#18,313,974, paying annually in wages $4,- 
593,470, yielding annually in products $24,- 
161,905. 

Mississippi has 1,731 factories, working 
5 941 hands, with a capital invested of $4,- 
501,714, paying annually in wages $1,579, 
428, yielding annually in products $8, 
154, 758. 

South Carolina has 1,584 factories, work- 
ing 8,141 hands, with a capital invested of 
5,400,418, paying annually in wages $1, 
543,715, and yielding annually in products 
$9,358,081. 

a 

Bosron.—The new circular sent out by 
the United States Telephone Company is at- 
tracting some attention here. The Advertiser 
of June 25 speaks of it as follows: ‘‘The 
claims of rival inventors to the first discovery 
of the telephone receive a new and important 
addition in the statements embodied in a cir- 
cular just issued by the United States Tele- 
phone Manufacturing Company of New 
York. This document states that James W. 
McDonough, of Chicago, in 1867 invented 
and constructed a telephone receiver; in 1871 
made a drawing of a transmitter and receiver 





and of a wamneny in circuit, for the transmis- | the population is as a rule more enterprising | 


sion of speech through wires by means of | 
electricity; in May, 1875, constructed and 
operated a telephone on this principle and, 
having improved and perfected his apparatus, 
on the 10th of April, 1876. filed his applica- 
tion in the United States Patent Office for a 
patent on his invention, which he styled a 
‘telelogue’ or far-speaker. The circular fur- 
ther states that, on January 15, 1877, Mr. 
Bell filed his application, and fifteen days 
later a patent was granted to him, without 
being put in interference with McDonough, 
whose apphcation had been on file over nine 
months, but that after the issue of Bell's pat- 
ent an interference between Bell and Mc- 
Donough was declared. Recently, accord- 
ing to the company’s statement, the Patent 
Office has allowed Mr. McDonough to divide 
his case, and has issued to him four patents, 
covering the principles controlling the te!e- 
phones at present operated. The company 
further states that it also owns the patents of 
George W. Coy and Charles E, Buell, of New 
Haven, Conn., for the telephone exchange 
system, and those of Connolly and McTighe, 
of Pennsylvania, for automatic telephone 
exchange mechanism, by which it is declared 
any subscriber can connect himself automati- 
cally with any other, and converse privately 
at will. On the strength of these patents and 
claims the United States Telephone Manufac- 
turing Company states that it has brought 
suits in Massachusetts and New York against 
exchanges operating under licenses from the 
Bell Company for infringement, and the cir- 
cular in question warns all exchanges that 
they are ‘doing business under the precarious 
tenure of rights granted by virtue of the pat- 
ents of Mr. Bell, who is not the original 
inventor of the doubtful guarantees given by 
the American Bell Telephone Company,’ and 
notifies them that the company is now pre- 
pared to license the use of the telephone and 
exchange systems.” 
es 
Telephone Stock Quotations, July 5th. 





American Bell Telephone Company... 
Bay State Telephone Company. 
Central New York Telephone and Tele 


RE OOMIDORE voce ci nciseseweondewce 105 
Boston and Northern Telephone Com- 
BOUT cbtecsceciementeserecunssrasheg’ 165 
Empire State Telephone and Telegraph 
eee eee pieced es awers 200 
Granite State Telephone C ompany...... 
Hudson River Telephone and Telegraph 
ONES 6.0.6.0: 6:65) 08s Sete we eeeseseiss 110 
Long Island and New Jersey Telephone 
NN ora ck visienrdev rere ve nes sic-ee 114 
Mexican Telephone Company .......... 
National Bell Telephone Company of 
MD aabara~ Corie ccc bowsee ests 
New York and Pennsylvania Telephone 
NOD canst en etue wins ta <eaeeees 100 
Northwestern Telephone Company...... 
Southwestern Telephone Company...... 68 
Suburban Telephone Company.......... 139 
Southern Bell Telephone and Telegraph 
| Se eee Sere Tee eee 125 
Tropical Telephone Company........... 234 


———_-ae———_ 
Rocky Mountain Bell Telephone Company 





While our telephone friends in the East have 
heen acquiring new territory and consolidat- 
ing large interests, it appears our Western 
friends, who are equally energetic but more 
modest, have been quietly purchasing and 
gaining control of all the center Rocky 
Moun'ain region of the telephone system. 
The most recent purchase of the company 
was the entire Territory of Wyoming and 
the Salt Lake City Exchange, at an expense 
of about two hundred thousand dollars. The 
Company now owns the entire Territories of 
Montana, Idaho, Wyoming and all of Utah 
East of the 32° line, and has ten exchanges 
in active operation. 

The rapid development of the Western 
Territory is due largely to the energy of 
J. J. Dickey and A. J. Pattison the former 
being president and the latter vice-president 
and general manager of the company. 
During the year they expect to add fifteen 
exchanges to their already large list. The 
Western country offers better facilities com- 
paratively than the East from the fact that 


| 





and more liberal patrons of any public con- | 
venience than in any other section of United | 
States. The Territories are rapidly settling 
up, and the enormous territory, we believe 
larger than that of any other telephone 
company, which they own, will in a few 
years be proportionately the best field in the 
United States. 
Ee 
An Extensive Telephone Purchase. 





The Central Union telephone company, 
recently licensed under the laws of the State 
of Illinois and operating under the Ameri- 
can-Bell telephone company of Boston, made 
a purchase yesterday of the property of the 
Midland, Western, and Central telephone 
companies, embracing the States of Ohio, 
Indiana, Illinois, and the principal towns of 
Iowa. The new directory is composed of 
Anson Stager, R. C. Clowry, George L. 
Phillips, D. H. Louderback, Norman Wil- 
liams, Theodore N. Vail, W. H. Forbes, 
Jobn F. Wallick, William Renwick, George 
H. Twiss, and M. G. Kellogg. 

: <a : 

NEw York, June 30 —The certificate of 
incorporation of the Chesapeake and Poto- 
mac Company was filed to-day. The 
company is to construct and maintain a 
telephone between this city, Baltimore and 
Washington, and to connect with other lines 
throughout the United States. The capital 
stock is fixed at $50,000, with power to in- 
crease to $5,000,000. 

—~— +e ——— 

It is reported that there is a project on 
foot for a Brush-Swanelectric light company 
in Washington, to supply illumination both 
for the streets and for interior uses. The 
company is being organized by Mr. A. A. 
Hayes, Jr., of the Brush-Swan Company in 
New York. The plan is to utilize water- 
power from the canal, a mile above George- 
town. A 500 horse-power turbine wheel is 
to be put in there, and the electricity will be 
conveyed to the city by large wires and 
distributed. The machinery will be run in 
the daytime to charge portable batteries, 
which can be carried about and used to 
supply residences by what is known as the 
independent supply system. 

a 
Reviews. 





‘‘Recent Wonders in Electricity—Electric 


Lighting, Magnetism, Telegraphy, Tele- 
phony, etc., etc.”—is the cumbersome title 


of a new pamphlet on electrical matters, 
compiled by Henry Greer. Even a cursory 
glance will satisfy our readers that the mat- 
ter contained in this book has been largely 
drawn from electrical journals published in 
this country and Europe, and to pay two dol- 
lars—the price asked—for a simple reprint, 
which savors so strongly of plagiarism, is 
extravagant, to say the least. That it is 
worth anything is an exceedingly doubtful 
question. Of the thirty illustrations which 
the compiler has scattered among its 170 
pages, not one of them proves, on examina- 
tion, to be even remotely original, and we 
venture to predict that they have all been 
borrowed from the various electrical com- 
panies whose circulars have from time to 
time reached our subscribers. If any of our 
readers desire to see nearly the full scope of 
this work, they can do so by sending for the 
illustrated catalogues of the electric light and 
electrical supply companies, and get a much 
better idea of ‘‘recent wonders in elec- 
tricity” than he can in this book, and find 
each subject therein illustrated in a superior 
manner. 
——— same 
We reproduced an article on an Electric 
Reading Lamp from our esteemed contem 
porary, London EL»gineering, in our last edi- 
tion, which should have been credited to that 
journal. 








—-_ 

The ELectricaAL Review has reached 
No. 17 of the second volume, and is one of 
the best specialist papers published in this 
country. Its editor, Mr. George Worthington, 
shows great ability, and everybody interested 
in scientific progress will find his paper fully 
abreast of affairs. It is handsomely painted 
and ably edited.—WV. Y. Commercial Adver- 
tier 





Manufacturing Hletus. 


The site of the new cotton nan at Cedur- 
town, Ga., will embrace twenty acres, and 
work on the building has begun. 





Horace Sheppard, of Port Johnson, N. Y., 
has built a new six-set knitting mill, on 
which he starts two set 48-inch cards, and 
six knitting frames. 


The frame work for the large addition to 
the Cutler Shoe Shop, at Greenfield, Mass., 
is all up, and the building will be ready for 
occupancy next month. 


The Bedall Manufacturing Company (fur- 
niture) of Herkimer, N. Y., is adding to its 
present working facilities a building 40x150 
feet and four stories high. 





O. Colborue, Chicago, Ill., manufacturer of 
shafting, hangers, pulleys, and general ma- 
chinery, has increased the capacity of his 
works by an addition of 40x20 feet. 

A sewing machine factory is to be set go- 
ing in Atlanta, Ga. Starting with one hun- 
dred hands, at the end of the first four years 
four hundred hands will, it is thought, find 
employment. 


The contract has been given for plans and 
specifications for a new cotton mill at Flor- 
ence, 8S. C., $1:6,000 having been raised for 
the purpose. The factory will have 10,000 
spindles, run by steam power. 


Several new knitting mills have been pro- 
posed for Philadelphia, and from the present 
outlook it appears likely that at least three 
will be under way during the summer, one 
in the city proper and two at Germantown. 

Gen. Levi Lawlor, of Mobile, and others, 
are forming a company with $200,000 capi- 
tal to establish at an early day a pig iron 
furnace of sixty tons daily capacity, at Al- 
pine, on the Selma, Rome and Dalton Rail- 
road. 


The new shops of the Cincinnati, New 
Orleans and Texas Pacific road will be lo- 
cated either at Chattanooga, Tenn., or Me- 
ridian, Miss. They are likely to be the model 
railway shops of the country, and the largest 
ones in the South. 

A firm representing machinists’ and foun- 
dry interests has been looking over the facili- 
ties for water power in Brunswick and Top- 
sham, Me., with a view to establishing new 
works. Parties representing a shoe manu- 
factory have also visited Brunswick recently. 


Gettys Brothers’ woolen mills, near Cleve- 
land, Tenn., has changed its name to Hiwas- 
see Manufacturing Company, with the addi- 
tion of a party at Athens. They are to erect 
an immense brick building soon and put 
forty looms in operation. 


The Sloss Furnace Company, at Birming- 


ham, Ala., embraces forty-five acres of 
ground, covered by their shops and fur- 
naces, with an annual output of 60,000 tons 


of pig iron, and 2,000,000 of ore, 
steady employment to 600 hands. 


giving 


The New Home Sewing Machine Company 
of Orange, Mass., is removing the old build- 
ing between the foundry and the river, and 
in its place will erect a handsome brick 
building for improved mechanical appli- 
ances, to be used in connection with the 
new foundry. 

The McKenny Tubular Rail Company of 
Chicago is erecting mills at La Grange, Lewis 
Co.. Mo. The rail mill will be 238x90 feet, 
and the blacksmith and machine shop build- 
ing 170x35 feet. An addition to the latter 
will be the roll-lathe room, 20x14 feet. One 
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hundred tons a day will be the capacity. The 
works are expected to be ready by the 1st of 
July. 





The Cascade Woolen Mill at Oakland, Me., 
is 154x54 feet upon the ground, five stories 
high, Including the attic, the first story of 
brick, and the rest of wood. The dye house 
is 50x40 feet; the boiler house 50x35 feet, 
and the picker room, where wool will al- 
ways be largely stored, 60x30 feet, the space 
being divided into three compartments and 
all fire-proof. Machinery is arriving and will 
be all in place early in August. 

The business men of Rich Hill, Mo., have 
taken steps to establish a flax mill in that 
town, for the manufacture of tow, bagging, 
twine, &c., both to increase the business of 
the city and to benefit the farmers of the 
county by the utilization of a large amount 
of flax fiber that is now every year allowed 
to go to waste. Considerable flax is grown 
in that vicinity for the seed alone, the straw 
being left on the ground to rot, or burned 
up. It is thought that the mill contemplated 
will use up $20,000 worth of flax straw the 
first year, and doubie that amount the second 
year. 





Messrs. Dinsmore & Greenleaf, of Auburn, 
have finished work upon the new Mechanic 
Falls shoe factory. A crew of men number- 
ing from twelve to twenty-two has been at 
work since April 26th. The building meas- 
ures 40x200, is three stories high, and one of 
the most conveniently arranged, it is believed, 
in the State. It will run about 300 hands. 
The stitching room will seat eighty girls at 
machines, and give each of them 31¢ feet of 
space. The factory will be in running order 
by July ist. Mr. Berry, of Mechanic Falls, 
is putting in the machinery. 





Operations in connection with the Kelly 
Nail and Iron Works of Ironton, O., are 
rapidly progressing. The building for the 
rolls is completed, and that for the boiling 
furnace has the framework done. The nail 
factory will be of brick, and the walls are 
under way, and more than half done. The 
nail factory will be 280 feet long by 100 feet 
wide, except at the center, where the width 
will be 112 feet. The building for the rolls 
is 140x110 feet. In this building three large 
heating furnaces have been erected. Each 
furnace is to be provided with a wrought- 
iron stack fifty-three feet high. The build- 
ing for the boiling furnaces is 136x70 feet. 
It will contain sixteen boiling furnaces, In 
the various buildings and foundations there 
will be 600,000 red brick and 140,000 fire- 
brick. There will be 700 tons of machinery 
and castings. 

————_+ de —_—_—-. 


BUSINESS NOTICES. 





Rhode Island Electric Company. 





PROVIDENCE, June 30, 1883. 

Dear Str: We desire to call your attention 
to the formation of the Rhode Island Electric 
Company, for the purpose of dealing in and 
applying electrical instruments and ma- 
chinery of all descriptions, with the excep- 
tion of the materials, &c., used in the different 
systems of electric lighting. 

The Company is prepared to furnish, put 
in and maintain electric bells, annunciators, 
burglar alarms, switch-boards, electric attach- 
ments for lighting gas at the fixture or from 
any point in a room or building, speaking 
tubes, and every kind of electric work in a 
thorough manner by competent workmen. 

A department especially devoted to fur- 
nishing standard time at trifling expense, by 
means of electric appliances at residences or 
places of businsss, will be in operation in a 
short time. This system has given universal 
satisfaction in places where it has been put 
in operation, and will be found an invaluable 
adjunct where correct time is required, or 
where synchronous time is essential to the 
proper working of the various departments 
of large establishments. 

Having ample testimony that a large ma- 
jority of lightning rods now in use are im- 
properly constructed, and it being well estab- 


lished by leading scientific men that lightning 
rods properly erected do afford adequate pro- 
tection from danger, this company has de- 
cided to establish a department especially 
devoted to lightning-rod construction, in- 
spection and maintenance. It is our pur- 
pose to perform the work upon the best- 
known methods, as recommended by the first 
electricians of the day, using the most im- 
proved material, and to test the conductors 
by electrical measurement when put up; also 
to inspect and maintain in safe condition, at 
moderate cost, not only the rods erected by 
this company, but any rods now in use when 
so desired. Mr. Henry M. James, who has 
been long and well known in connection with 
lightning-rod business, has been appointed 
superintendent of construction in this depart- 
ment. 

The company is prepared to consider and 
treat for the purchase, or introduction as 
agents, of any and all new devices in elec- 
trical appliances, and will be pleased to re- 
ceive communications relating thereto. Care- 
ful attention will be given to any inquiries 
which may be made in this connection. 

A number of valuable electrical patents 
have already been secured, and negotiations 
are pending for others, which will be duly 
announced. 

We respectfully solicit your correspond- 
ence. Estimates will be made for any de- 
scription of electrical work and maintenance, 
and prices given for electrical instruments 
and material to be used in the construction 
of lines, etc. Address, Rhode Island Electric 
Company, Room 24, third floor, Butler Ex- 
change. Henry Howarp, President. 

J. W. Duxpury, Sresvlany. 


T. L. KAUFFER, Genera! Manajer of the 8. 
& K. Battery Co.: 


Str: [have examined the cell of the S. & K. 
Co. which was sent to me, and think it to be 
the best constant cell with which I am ac- 
quainted. Its electro-motive force and in- 
ternal resistance are about the same as those 
of a very good Daniell cell, but on account of 
the mechanical arrangement of the parts it 1s 
not subject to such troubles as beset a gravity 
cell. ‘The porous cell for the zinc secures the 
latter from the deposition of copper, and 
keeps it clean and available for service so 
long as there is any. 

The covering not only prevents evaporation, 
but prevents the creeping of the zinc sulphate 
to the outside of the cell, and the cell there- 
fore keeps clean and does not need watching. 

As for its constancy, there is no doubt 
about its being able to do continuous work 
for months without attention. In my opinion 
it will displace most of the gravity cells so 
much used in telegraph work, and is to be 
recommended to anybody who wants a clean, 
durable and economical cell. 

A. E. DoLBEaR. 
No. 70 Washington st., Boston, June 2, 1883. 


Tue SeRSON-KAUFFER PATENT BATTERY. 
—Patented 1882. No overflow. Durable. 
Economical. This battery will work on 
open or close circuit. 

As the science of electricity is attracting 
the attention of the whole world, the Serson- 
Kauffer invention presents a most valuable 
discovery in chemical batteries, and, wherever 
it is placed, is sure to attract attention, and 
take the place of all batteries now used for 
similar purposes. It is a closed-circuit bat- 
tery, neat and clean, for use on fire alarms, 
Morse main and local lines, railroad signals, 
telephones, etc. When set up, it requires 
little or no attention ; zincs remain perfectly 
clean ; no sulphate of zinc comes over the 
jar; no oil used; and will stand eight months 
to one year without renewal. 

It is a saving of at least seventy per cent. 
in cost of materials and labor over the grav- 
ity battery, now so extensively used. 

The battery is in use on the fire alarm of 
the City of Boston, is much admired, and 
gives perfect satisfaction. 

Address orders to T. L. Kauffer, General 
Manager, 51 State street, Boston. 

Wanted—Telephone exchange manager. 
An ambitious young man, experienced both 





in outside and inside work, thoroughly 


posted on ‘‘troubles,” and possessing some 
tact as a canvasser. 

Address, with statement of age, references 
and salary expected, ‘‘Company, 
the ELEctricaL REvIEw. 


Bradley A. Fiske, Consulting Electrical 
Engineer, 59 Astor House. Advice to in- 
ventors, calculations, etc. 


PAINE & LADD, 


SALsane E. PAINE, lete Commissioner of 
Patents. STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. C. 





” care of i 





BANNING & BANNING, 
Patent Attorneys 


SOLICITORS, 
21 Park Row, Honore Building, 


NEW YORK. CHICAGO. 





FOR SALE. 


Patent Incandescent Electric Lamp Switch, 
(NEW). 
Address— WILLIAM HUTCHINSON, 
19 FARK PLACE, NEW YORK. 


SHORT-HAND WRITING 


THOROUGHLY TAUGHT AT YOUR HOMES, 
WITROUT NEGLECTING OTHER DUTIES. 

” cial Terms for Spring and Summer. Wrie at once. 
R. B. CLARKE, Stenographer, 








QGHORT-HAND WRITING THOR- 
oughly taugbt by mail. Terms low. Thorough 
instruction ; satisfaction guaranteed. Send stamp 
for and sp of writing. 

WILLIAM HULTON, Stenographer, * pittsburg, Pa. 





4637 GERMANTOWN AVE., PHILADELPAIA, PA. 


CHAS, ZL. BLY, 


(Successor to STEARNS & GEORGE,) 


MANUFACTURER AND DEALER IN 


ELECTRICAL SUPPLIES 


For the Telegraph, Telephone, & Electric Light. 
Specialties: Electric Gas Lighting Apparatus, Electric 
Bells and Enunciators, and Burglar Alarms, 


37 PEARL STREET, BOSTON. 


LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks 


Bought and Sold on Commission, 


The Tropical American Teleshone Co. 


(LIMITED,) 
has the Exclusive Right to Export to South 
America, Central America, Mexico 
and West Indies 


TELEPHONES 
TELEPHONIC APPARATUS, 


MANUFACTURED UNDER UNITED STATES PATENTS 


BY THE 


American Bell Telephone Co. 








ADDRESS ALL ORDERS TO 


The Tropical American Telephone Co, 


(LIMITED,) 


25 MILE STREET, 
BOSTON, MASS,, U. 8. A. 





CHARLES E. rOSTER. 


Late Examiner in charge 
RANK L. FREEMAN, 


of Class Electricity 
Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


AND 


COUNSELORS IN PATENT CAUSES, 


Mechanical and Electrical Experts, 
WASHINGTON, D. C. 


Orrices: 93: F Srreer. 


PALMER WIRE GO. 


PALMER, MASS. 


TELEGRAPH 


AND 


TELEPHONE 


SS VWIRE 


AS GOOD AS THE BEST. SPECIAL CARE 
TAKEN IN ITS MANUFACTURE. 





Write us for prices before ordering elsewhere 





A. L. BOCART, 
ELECTRICIAN, 
No, 22 UNION SQUARE, N.Y, 4th Ave, Side, 


Patentee and Manufacturer of every variety of 


Electric Gas-Lighting 


APPARATUS 


For Theatres, Churches, Public and Private Buildings. 


The trade furnished with the most complete assortment 
of Electric Lighting Burners, inclucing Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 
also Clough, Maxim, Firrell Ring and Arm Burners, for 
use with Machine Gas. Batteries, Primary Coils, Three 
Styles of Automatic Cut-offs, and All Supplies Necessary 
in Fitting Up Buildings. All Apparatus Patented. 








Also, Burglar Alarms, Annunciators, Call Bells, &c 





H. M. RAYNOR, 
No. 25 Bond Street, 
New Yerk. 


EsTABLISHED 
1859. 













All Forms 


ALL PURPOSES, 
Wholesale and Retail 





THE THOMSON-HOUSTON ELECTRIC CO. 


FURNISHES THE 


ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYS8- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 


In all desirable qualities of ELecrric Arc Lieuts the THOMSON-HOUSTON SYSTEM 


has no equal. 


The lights are superior in color and s/eadiness, and the entire apparatus is more 


economical, efficient and safe, more easily managed, and less liuble to derangement than an y other, 


Principal Office, 131 Devonshire St., Boston, Mass. 


H. A. PEVEAR, Presiden 8. A. BARTON, Treas. and Manager. E. THOMSON, 
CCASCOFFIN, Vice-President. 3: 'SKINNIH, Senotne KJ. HOUSTON, Concity Electrician. 
DIRBOTORS: 
H, A. PEVEAR, B. F. SPINNEY, 8. A. 
C. A. COFFIN, J. N. SMITH, Bae oT OMBON 





New Illustrated Pamphlet will be sent on application, 








12 


EHOUHCTRICALTI, 


REVIEW . [July 5, 1883 











Wright's P 


Simplicity of construc’ Sane easily managed ant | 
durable. Exec!s any other clip on the markct. 





| 
| 


} 
| 
| 





Endorsed by the foremost TELEPHONE 
TELEGRAPH PEOPLE in the UNITED STATES 
and CANADA, 

Manufactured by 
Address all communications 
64 BROADWAY, PROVIDENCE, R, I. 


and 


AUGUSTUS WRIGHT. 





SUTLER’S SAFE 


FIRE & BURGLAR PROOF. 


ie BROADWAY, 
NEW YORK. 


CORNELL UNIVERSITY. 


—COURSES IN— | 
Electrical Engineering, | 


Mechanical Engineering, 
Civil Engineering 
and Architecture. 


Evtrance Examinations Begin at 9 A. 
M., June 18 and Sept. 18, 1883. 

For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, ete., and for special information, 
apply to THE PRESIDENT OF CORNELL UNI- 
VERSITY Ithata, N. Y. 
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Binders for the Electrical Review. 





| 





We are now prepared to furnish for the 
convenience of subscribers to the Review 
one of the latest improved self-binders. The 
binders are of the exact size of the paper, 
and each issue as received can be filed in it 
without trouble. When the volume is com- 
plete at the end of the yeur, it can be per- 
manently fastened in a moment, making in 
appearance a volume almost as durable as 
one especially bound. The binder will be 
sent, postage prepaid, to any part of the 
United States on receipt of $1.00. Address, 
Delano & Company, P. O. Box, 3829, 28 
Park Row, New York. 





PLATINUM 


—FOR~ 


SHORT-HAND WRITING | 


thoroughly taught by 

Good situations 

ce nelly all pupils when | 
: | ee hly competent. 
-class stenogra- 

fo om furnished railroad | 
ies \ Officials without charge 
7 for my services Corre- | 


HAINES BROS., 
Promoters and Brokers 






itt & Mechsaical rt, 


IMPORTED AND FOR SALE BY 


” 5. 5, White Dental M'f’s Co., 


PIILADELPHIA—Chestnat St. -» cor, 12th, 






e spondence solicited. 
CALIGBAPHS SOLD. 


z Special 
offered business men, 
lawyers, stenographers and railroad officers. 


Send for COLLEGE REPORTER and 
Caligraph cireulars to 


inducements 


| 55 BROADWAY, N. Y. 





NEW YORK—767 and 769 Broadway. 
BOSTON—160 Tremont St. 
CHICAGO—14 and 16 E. Madison St. 


W. G. CHAFFEE, Oswego, New York. Electrical Stocks a Specialty. 





STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO. 
STANDARD HOME-LEARNER. 


| unsolicited testimonials as to its merits. 
No. 2, engraved, $1.25 
Any of the above sent post-paid on receipt of price. 





numbers and grades. 


Brackets and Pins. 


Cross Arms. 





| Office Wire. 
Annunciator Wire. 


Pole Rings. 


Price,” compiete with Battery, Book of 
Instruction, Wire, Ete. . 5... icccccce $3 50 Pole Steps. 

SUNT ORIONG OT: oes ik voce ak hath evened 2 80 | Leclanché Batteries. 
Instrument wound with fine wire....... .-- 3 50) Gravity & 
TIMCECNOWNG G50 TIINOES . ... 5c 5 ooo oc goede ce 5 00) , 

| Office Fixtures. 
Instrument “ nicke!-plated........... 6 00 
en | 15 cts. | Tools, ete., ete. 


Galvanized Telegraph Wire, all | 


Insulators, Glass and Porcelain. 


Stevens’ Patent Top Contact Key. 


Price, $4 each, Postpaid. 





Top Contact, Top Connection, 

| Non-sticking, Easy Working, 
thoroughly Tested and Univer- 
sally Approved. 


| Standard Telegraph Key..$2 75 
Bunnell Steel Lever Key.. 3 0) 
Legless Rubber Base Key 2 25 
‘Giant Sounder......... . 3 50 
Pony Sounder........ ose 00 


i SEND FOR ILLUSTRATED CATALOGUE, 





THE KERNER STYLOGRAPHIC PEN. 





$1.00 


It is something everyone who writes ought to have. 
Y the BEST Pen, but the cHEearest, and always gives satisfaction. 
Vv 


everybody who has tried it. It is not onl 
e 


No. 1 Pen, plain, $1.00 


THEBESTESTPENFORTHELEASTESTMONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 
Holds more ink, writes longer without refilling, writes better, never blots, never fails, 


manufacture the following styles : 


No. 8, gold, mounted, $1.50 


Enclose 10c. for registration. 


$1.00 


It is endorsed by Telegraphers, Post Office and Bank Clerks, Railroad men, and 


We “have hundreds of 


No, 4, entire gold cap, $3.00 


THE KERNER STYLOGRAPHIC PEN CO., 25 BOND STREET, NEW YORK. 





All Persons Sending for 


Catalogues, or ordering for articles advertised 
in our columns, will do us and our Adver- 
tisers both a great favor by mentioning that 
they saw the advertisement in the 


ELECTRICAL REVIEW. 
INTERNATIONAL 





Ele tric EXHIDIOn 


VIENNA, (883. 


The Commission of the International Elec- 
tric Exhibition at Vienna, 1883, gives due no- 
tice to the public that this Exhibition is totake 
place in the course of this year, to be opened 
on the Ist August, and to be closed on the 
Bist October, and cordially invite Exhib- 
itors and Visitors. The Regulations and the 
blanks necessary for Applications are to be 
had at the Austrian-Hungarian Con 
suls, The objects to be exposed will com- 
prise all Machinery, Apparatuses and Imple- 
ments connected with Electrotechnic It will 
certainly afford a good opportunity to inven- 
tors to show their latest improvements. This 
Exhibition is greatly favored by the Austrian 
Government, and will be held in the Rotunda 
of the well- remembered Universal Exhibition 
of 1878. Exhibitors are requested to procure 
the necessary papers at once. 


BOOKS. 


Dynamo-Electric Machinery. By Prof. %. 
P. Thompson. 
pal machines and descriptions of their construc- 
tion. Paper, 40 cents. 

Lecture on the Storage of Energy. By 
Prof. Ayrton. Paper, 20 cents, 

Electric Lighting by Water Power. Scc- 
ond edition. By Thos. B. Grierson. Paper, 
40 cents. 

Formation and Use of N. de Kabath’s 
Patent Electric Accumulators,  8vo, 
paper, 20 cents. 


Books sent free by mail on receipt of price. Send 


for our Catalogue. 


EB. & F, N. SPON, 35 Murray St., New York. 


SAPORTAS & WARRING, 


58 & 60 Exchange Place, | 
NEW YORK. 


Edison Electric Light Co.. . 
Ediscn Co. for Isolated L' ighting Donec 
Edison luminating Co. of New York. 
Edison Electric Light Co. of Europe. . 
Brush (Parent Co.).........0eseseees ; 
Brush Illuminating Co. of New York.. d 
United States Electric Light Co 
U.S. Electric Illuminating Co. of U.S.. 
Fuller Electrical Co. (preferred stock). 
Fuller Electrical Co. (common stock.). 

| QUOTATIONS FUBNISHED ON APPLICATION. 


| 





With illustrations of the princi- | 





DELANO, HAINES & C0., 
BROKERS, PROMOTERS 


AND 


GENERAL COMMISSION MERCHANTS 


NEW YORK AND MEXIOO. 


The Organization of Companies and the 
development of Electrical Enterprises of 
| Merit, a Specialty. 

New York Cry. Mexico Ciry. 


F.M. Delano, ) temple Court, O.W. LaRue, { Primera Calle de 
J.D Maines, | SBeekmanst. (, L. Wiley, ] San Francisco, 6 


EXECUTIVE OFFICES OF 


THE MEXICAN TELEPHONE COMPANY. 


| J. D. HAINES, F. M. DELANO, 
Treasurer. President, 





LYNCH & BANTA, 
\98 WASHINGTON ST., CHICAGO, 


| 
| —DEALERS 1W— 
| 


TELEGRAPH 


AND 


TELEPHONE POLES. 
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az NEW TELEPHONE) 


> For Private Lines, Latest, best; always 
hi? liable. Works 2 miles on steel cable-wire. 
MN Illustrated Circulars free. 

HOLCOMB & CO., Atwater St., Cleveland, 0. 


THE CARY 


TELEPHONE SIGNAL 


AN INDIVIDUAL CALL FOR CIRCUIT LINES. 


Manufactured under James H. Cary’s Patents, 
and authorized by the 


AMERICAN BELL TELEPHONE C0., 


To be used only with its Telephones. 









y 
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Furnished by the 
CARY TELEPHONE SIGNAL GO. 
OFFICE ADVERTISER BUILDING, 
246 Washington St., Boston, Mass. 
GEO. H. CARY, 


General Agent. 


John P, Gale, Pr 
— rick Taylor, Tr 


ide nt, 
% rer. 
s H. oPlectric ian. 





LEGLANCHE. 





Prism Battery, Compl.ic Size of Jar, 6x4} inches. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells now in use in the United Stats and 
1,000,000 in Europe. 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. 


149 W. 18th &t, N. Y., or 


| Works at Pittsburgh, Pa. 








L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N. Y. 


lSsSsTABLISHED 1887. 


THE TIME TELEGRAPH COMPANY 


Is PREPARED TO FURNISH . 


Railways, Business Blocks, Public Buildings and Offices General 
—— WITH —— 


UNIFORM STANDARD TIME 
At a low monthly rental, according to the location, style of Indicator, &c. 


Address, THE TIME TELEGRAPH COMPANY, 


TEMPLE COURT, 5 & 7 BEEKMAN ST., N. ¥ 





Holmes, Booth and Haydens, 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake Superior —_ — Conductivity Guaranteed. 


PATENT 


“K. K.” Insulated Copper and Iron Wire, 


For Velepnone and Telegraph Use. 


49 CHAMBERS STREET, NEW YORK ; 





18 FEDERAL STREET, BOSTON. 


WORKS AT WATERBURY, CONN. 


_ ————— 





a a VA ~ 


SOB U 


—- 
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KA 
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RALPH BAGALEY, 
Secretary and Treasurer. 


H.H. WESTINGHOUSE, 
Superintendent. 


| GEORGE WESTINGHOUSE, Jr., 
President. 


THE WESTINGHOUSE ENGINE | 


AS CONNECTED DIRECT 


-TO— 






OF ANY MAKE 


For diving by ae” 
Counter. Shaftin7. 


Send : or or Ilustrated 


THE WESTINGHOUSE MACHINE COMPANY, 
92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, III. 





‘(VICTOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


No. 33 MAIDEN LANE, NEW YORK. 


Dynamo Electric Machines 


For Elect tie vighting | 


lenient Enoines| 
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Electric Light Apparatus 


—AND— 


+ ELECTRICAL INSTRUMENTS 


Of Every Description 
BUILT BY DAY OR CONTRACT, 


| Have had five years’ experience building Electric 


Light Apparatus. Facilities for making complete 
apparatus for 50 Are Lights a day. Everything 
|made on the INTERCHANCEABLE system. 
Twenty years’ experience designing and building 
3 special and Labor-Saving Machinery. Estimates 
given. Correspondence solicited. 


JAMES BRADY, 
(Suvc’R To Brapy Mrs. Co.) 
| 257 and 259 WATER STREET, 
| BROOKLYN, N. Y. 








MAGNET STEEL 


AND ALL KINDS OF 


| CHROME CAST STEEL. 


STEEL for MAGNETS 


SPECIALTY, 





A 


And warranted superior to all other branas. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 


Sunerintendent. 


S. H. KOHN, 
Proprietor, 





ESTABLISHED 1864. 


WILLIAM A. HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 
| With Harris’ Patented Improvements 


ALSO 


Light’ Heavy [ron Castings, 
PROVIDENCE, R. 1. 








G. W. Hupse.t, Pres. F.T. Fearey, Sec.and Treas 


| THE AMERICAN 


ELECTRIC 
STORAGE 
COMPANY. 


We desire to arrange with electric lighting 
companies for the introduction of our bat- 
tories, and also with parties competent to 
organize sub-companies. 

A manufacturing company that will have 
control of our inventions and supply our 
licenses is being formed. Parties desirous 
of interesting themselves in this valusble 
invention can see it in operation at ‘37 
Broadway, Room 40, New York City, 
under charge of Prof. N. S. Keith. 

All correspondence received will have at- 
tention at an early day. 


The American Electric Storage Company, 


792 Broad St., Newark, N. J. 
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ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 
200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


PARTRICK & CARTER, 


Philadelphia, Pa., 


MANUFACTURERS OF 


Telephone, Telerraph 


And Electrical Instruments and Supplies. 








Among our SPECIALTIES are the CELEBRATED 





Not the Cheapest, but GUARANTEED THE BEST. 
COMPLETE OUTFIT ONLY $5.00. 





The Fitch Chlorine Buttery, patented 
Sept. 16, 1879, acknowledged the Best Battery in 
use for Telephones, Annunciators, Call Bells, etc. 
Price, $1.50 per cell. Liberal discount to the trade, 

The Acme Steel Lever Key, best and most 
perfect Key ever placed before the telegraphic pro- 
fession ; endorsed by hundreds of the most et 
telegraphersin the country Price by mail, $3.00. 

The Original Giant ence) ie $4.00 by 
mail. Send for our catalogues and price lists. 
Correspondence solicited. 


PARTRICK & CARTER, 


Telephone, Telegraph & Electrical Instruments 
and Supplies of every description, 


HLECTRICAL REVIEW. 


[July 5, 1888 








AMERICAN 
Electrical Works 


(Formerly EUGENE F, PHILLIPS.) 


MANUFACTURERS OF 


PATENT FINISHED INSULATED | 


Electric ‘W éires, 
TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


Patent Rubber-Covered Wire, Burglar 
Alarm and Annunciator Wire, Lead- 
Encased Wire, Anti-Induction Aerial and 
Underground Cables, etc., ete, 


OFFICE AND FACTORY: 


No. 67 STEWART STREET, 
PROVIDENCE, R. I. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Seo. and Electrician, 


THE 


LAW BATTERY. 


LG. TILLOTSON & C0, 


Manufacturers, Importers and Dealers ip 


RAILWAY 
Telegraph & Telephone 
SUPrrLIzES 


OF EVERY DESCRIPTION, 


Nos. 5 & 7 Dey St., NEw York. 


A. C. NORTHROP, 


Waterbury, Conn. 


tron and Brass Machine Serews 


Th / BEST 0 Ci ; tt ry in. the ZING IN SHEETS AND PLATE FOR 
8 pen Circuit Batte 
World and the CHEAPEST. ELECTRIOAL PURPOSES. 


Combines all the advantages of the best of Parts for Telegraph and Telephone Instruments, 
the others, without any of their disadvantages. AANUPACTURED FROM 


Thousands sold monthly. Send for circu- : 
lar. Manufactured and sold by the Iron, Brass, Steel, or Zins. 


LAW TELEGRAPH C6., 


140 Fulton St., New York. 


. a 


Lis 
ama 7 

















Opportunity to Estimate on patented articles 
from Sheet Metal, Rod or Brass Castings, respect- 
fully solicited. 





PHOSPHOR-BRONZE 


TELEPHONE WIRE. 





i LPhesphor- Bionse. = 


Combines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity, 


Standard Sizes, 16, 17 and 18, Stubs’ Gauge. | 


ADDRESS: 


THE FHOSPHOR-BRONZE SMELTING C0, 


( LIMITED.) 


512 ARCH ST,, PHILADELPHIA, PA. 


Owners of; the United States Phosphor-Bronze 





PERRY & CO., convon. | TELEPHONE SERVICE 


| 


WITHOUT INDUCTION, 


| 
! } 
| 24 Sample Pens, different numbers, sent by mail | | 


on receipt of 25 cents in stamps. 
’ N, TAYLOR & CO., . ° ° 
me“ or And with Clear Articulation, 


No. 14 & No.12 SPIRAL WIRE 


For Long and Short Lines. 





| Henry L. Siors. JONATHAN JANES. 


SLOTE & JANES, 
ptationers, Printers, 


BLANK BOOK MANUPACTURERS, 


140 Nassau Street, near Beekman, 


AMERICAN SPIRAL TELEPHONE WIRE CO. 





114 SOUTH 2d ST., PHILADELPHIA, PA. 


Patents. 
Sole Manufacturers of Phosphor-Bronze in the United States. 


SSCIENCE:< 


An Illustrated Journal. 


Published Weekly, At Cambridge, Mass., U.S. A. 


By MOSES KING. 


SCIENCE, although Published in America, is, in reality, an International Journal; its Contributions and News, its Subscriptions and Advertisements, 
Coming from All Parts of the World. 


Morse Building. NEW YORK. 


43 Milk St., Boston, Mass. 














| the year of our Lord 1883 a company of scientific men, having in mind the necessity of establishing a journal which in due time would well represent the progress that science is 
making throughout the world, and particularly in the United States, began such a journal under the title of “SCIENCE.” 

The Company is composed of wealthy and eminent scientific men, whose sole aim is to direct and support a journal which shall in every particular be satisfactory to any one at 
all interested in any department of science; and although the journal has its price for subscriptions and advertisements, and also has a publisher who is ex officio and by nature, a most 
earnest seeker for income from both those sources, and also from sales of single copies, nevertheless, the directors of the company under whose auspices the journal was founded and 
is conducted are wholely uninfluenced by any pecuniary considerations whatever. 

The directors have made provision for the regularly prompt, invariably accurate, and thoroughly creditable appearance of the journal on every Friday throughout the yeary 
regardless of the receipt of a single subscription or a particle of advertising. 

They have, moreover, provided for a fair remuneration to every one who has any thing which the editors think worthy of publication in the journal. They intend that the 
scientific news shall appear in such shape, and in such language, that not merely the technical scientist, but every educated person, shall find in every issue an amount of reading 
matter that will repay him to have all the successive issues of the journal come to his home, so that he and his family may constantly keep informed on what there is new transpiring 
and being discovered all over the world. 

In addition to the strictly called scientific news, there will be an abundant amount of other scientific matter; such as reports of conventions, discussions of topics, suggestions 
for methods of working, reviews of books, descriptions of institutions, histories of organizations sketches of new apparatus and methods, biographies of scientific men, and various 
other matters which might reasonably be expected to find permanent place in a scientific journal of the widest scope and the highest class. 

Illustrations, including portraits, will be found to be numerous enough to make the journal attractive in appearance, and to aid in conveying the information intended by the 
contributors. 

In the course of a single year the journal will contain fifteen hundred (1,500) pages of text. These will make about thirty pages a week of text, wholly apart from every form of 
advertising. They will make up into two handsome volumes, of about seven hundred and fifty pages each, both being provided with full and carefully compiled indexes, and having 
appropriate titlepages. 

For all this matter the subscription-price is only $5.00 in the United States and Canada, and $6.00 in any other country. 











July 5, 1883. 


Tae 


PURCTRICAL REVIEW 


Is AN 


ILLUSTRATED 


Weekly AZournal 


OF 


Sn Liki, Tesh, Magra 


SCIENTIFIC PROGRESS, 


AND IS THE ONLY JOURNAL PUBLISHED | 


WEEKLY IN THIS COUNTRY DEVOTED 
STRICTLY TO THE ELECTRICAL 


INTERESTS. 


os 


Each edition will contain orig- 


inal articles on the latest appli- 
cations of electricity, and a com 
plete record of the progress made 
from day to day in the Telephone, 
and Electric 


Telegraph Light 


fields. 


| 


HLECTRICAL REVIEHTW . 
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- THE BISHOP 


Gutta-Percha Works, 


(SAMUEL BOARDMAN, Agent.) 





| Original and onlg Manufacturers in the United | 


States. 


GUTTA-PERCHA INSULATED 


Submarine Telegraph Cables, 


50 Regular Sizes. 
One to Ten Conductors. 


“Sabena "Teloyaph Cable 


Hempen-Armored Covered. 


Acrial Telegraph Cables 


Lead or Hempen Covered. 


ANTI-INDUCTION 


| Telephone ( Lead 5 Covered ) Cables, Gro. W. Henarp, President. 


as used by the Metropolitan Telephone and 
Telegraph Company. 


Torpedo Cables, 


THE UNITED STATES 


ELECTRIC LIGHTING CO. 
THE WESTON ARC LIGHT 


—ATa— 


| THE MAXIM INCANDESCENT LIGHT 


ARE SUPERIOR TO ALL OTHERS IN 


| 
EFFICIENCY, ECONOMY, RELIABILITY, SAFETY 


| —AND— 


CONVENIENCE. 


IN BOTH 
SYSTEMS. 


Electrie Motors, Electroplating Machines, 
Carbons, &c. 


Office—59 & 61 LIBERTY STREET, NEW YORK. 


Perfect Automatic Regolatio 





LEONARD E. Curtis, Secretary. Pu. Ferp. Kose, Treasurer 
TRUSTEES. 

Henry B. Hype, 
Joun A. STEWART, 
RosBert B. MINTURN, 
Gro. W. HEeBarpb. 


Watter T. Haren, 
Henry Day, 

Tuos. H Hupparp, 
LEONARD E. Curtis. 


MaRceELLvus HARTLEY, 
| ANSON PHELPs STOKEs, > Vice-Presidents. 
| Cuas. R. FiLrnt, f 
| Louis FirzGERALD, 


| Recommended by the European and South Ameri- | 


THE REVIEW OF THE 


Telegraph and Telephone 


under its new title and new | Office Wire, Fuse, Leading and Connecting Electric Company, 


management and able corps of 
Editors, and its new contributors | 
located at all the principal centers | 
of business in this country and 
Europe, will spare no expense to 


make it the 


LEADING JOURNAL 


IN THE ELECTRICAL FIELD, 


Terms of Subscription: 


In the United States and Canada, 
$3.00 per annum—postage 


_ free. 


To foreiga countries the subscrip- 


tion yr ice, prepaid, is $4.00, 


| 
| 


can Governments. 


Lead-Corered Cables, 


For Canal and Streamlet Crossings. 
GUTTA-PERCHA 


Wire, 


For Subaqueous Mining and all other Electrical 
purposes, 


Mark’s Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. 


G. P. Office Wire, 


Cotton-Covered. 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 
Magnet Wire, Telephone Flexibl Cords, Flexi- 
ble Elevator Cables, Elcctrie Cordage. 


Burglar-Alarm and Annunciator Wire, 


Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices : G. P. Chem 
ical Vessels for Acids, etc. 





Agents f-- Reception of Orders and 
Salc of Goods. 
L. @. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 508 Chestnut St., Phila. 


THIRTY-THREE YEARS’ EXPERIENCE HAS 
TAUGHT US THAT NEITHER THE ELECTRI 
CAL NOR MECHANICAL QUALITIES OF 
EITHER GUTTA-PERCHA OR COPPER DETER- | 


| IORATE BY LONG WORKING OR SUBMERSION, | 
| CONSEQUENTLY THE BEST FORM OF A SUB- 


Address all communications tc 


DELANO & COMPANY, 


23 Park Row, 


P. 0. Box 3329. MEW YORK | 


MARINE TELEGRAPH CABLE WILL BE THAT | 
IN WHICH THESE CONDITIONS WERE FUL- 
FILLED.—Z2tract from Report on Cables, by Wil- 
loughby Smith. 

MANUFACTURED BY 


The Bishop Gutta-Percha Works. 
Address all communicat:ons to 
WwW. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 26th St., New York. 
Orrice aT THE WORKS. 





SEND FOR ILLUSTRATED CATALOCUE. 





THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON WIRE 


OF VARIOUS GRADES FOR 


TELEGRAPH INSTRUMENTS [elecraph and Telephone Lines. 


AND SUPPLIES. 


WESTERN 


CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: 
Insulated Copper Wires, Electric Bells and | Cooper, Hewitt & Co., 17 Burling Slip. 
Annunciators, Burglar Alarms, the Electro- | PHILADELPHIA OFFICE: 
Mercurial Fire Alarm, Electro-Medical A ppa- | 21 NORTH FOURTH STREET. 


ratus, Electric Gas Lighting Apparatus, Edi- 
THE ANSONIA 


son's Electric Pen and Duplicating Press, the 
BRAM 





Exchange Apparatus, Underground Cables, 


Gamewell Fire Alarm Telegraph Apparatus, 

Bi-Polar and Carbon Telephones, Telephone 
ANSON STAGER, ENOS M. BARTON, | 

President. 


Vice-Presi lent. | 









CATALOGU ES 
SENT BY MAIL ON RECEIPT OF PRICE 
IN STAMPS OR CURRENCY. | 


MANUFACTURERS OF 


Pages. Price. 
I—Complete Set of Catalogues.236 20c. ' ' 
Ii—Telegraph Instruments and p U }| | ( W 
= —apamatene ec. FUPCLICOUNG GOPPCr WIFE, 
TV—Insulated Wirc (included in ; 
itt nsecouiasalmad For Magnets, Telephones, Electric 
V—Electric Bells, Annunciators, 
Electro-Mercurial Fire Lights, etc, 
CO eee 82 8c, | WITH E. SPLITDORF’S PATENTED LIQUID INSULATION 


COVERED WITH COTTON OB SILE. 
LINE WIRE. 


tree. Fire Proof House and Office Wire 


VI—Electro-Medical Apparatus. 32 
VII—Manual of Teas and 
ri 


Catalogue of vate Linc 


ere 82 
VIII—Condensed Price List....... 20 free. For Indoor use in Electric Lighting. 
X—Electric Bells, etc.. descrip- | Wrought Metal Gongs for Annuncia- 
ee eee one 12 3c. tors, Telephones, &c. 
XI—Magnets for Mills......... 20 8c.| ZINC RODS, BATTERY COPPER, &c. 


Sir William Thomson’s Nauti- 
cal Instruments 


Nos. 19 and 21 Cliff St., New York. 


” 
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WESTERN ELECTRIC COMPANY, 


CHICAGO -_INDIANAPOLIS-NEW YORK. 


Telegraph and Telephone Apparatus and Supplies. 


The Best of everything at Bottom Prices. 


BLECTRICAT REVItW . 





A. G. DAY, 


Manufacturer of 


Kerite Insulated 
Telegraph and Telephone 


Wire and Cables. 


OFFICE, 120 BROADWAY, NEW YORK, 
FACTORY, SEYMOUR, CONN. 
ANTI-INDUCTION KERITE 


Cele pho We Cables ; 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


Eminent Electricians and 
Practical Telegraphists 
Commend and recognize the Kerite Insulation as 
superior to all others. At the CENTENNIAL 
Exursition at Philadelphia, Sm 
Wuu1am Tuomson, the emi- 
nent Electrician and sci- — 


entist, awarded 
to the 


Kerite Insulated Wire and Cables 


A DIPLOMA. 


For ‘‘Excellence of the Insulation and 
Durability of the Insulator.”’ 


GENERAL AGENT: 


CLARK B. HOTCHKISS 
120 BROADWAY, NEW YORK. 





(Established in 1856.) 


Nos. 109-115 Court Street, 
BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPEONS C0. 


Mapneto, Crank and Push Button 
CALL BELLS, 
ELECTRIC BELLS, 
DISTRICT BELLS 


Switches for 
Exchanges, 


Annunciators, &c, 


Telegraph and Electri- 
Bat- 


teries, Wire, Insulators, 


cal Instruments, 


ard Telephone Supplies 


Gf Scery description, 





CHARLES WILLIAMS, JR. 


The American Bell Telephone Co, 
W. H. FORBES, President. W. R. DRIVER, Treasurer. 


THEO. N. VAIL, General Manager 


GROUND LINE This Company, owning the Origi- 
nal Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controlling, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Company, the 
Gold and Stock Telegraph Company, 
the American Speaking Telephone 
Company, and the Harmonic Tele- 
graph Company, the patents owned 
by those companies, is now prepared 
to furnish, upon application, either 
directly or through any of its licensees. 
Telephones of different styles, and 
applicable to a variety of uscs. 

This company desirs to arrange wiih 
persons of responsibiliiy for establish- 
ing 


District or 
Exchange Systems, 


in all unoccupied territory, similar to 
those now in operation in all the prin- 
cipal cities in this country. 

Responsible and energetic persons 
are required to act as licensees for 
the purpose of establishing 


Private Line and Club Line 


systems, for business or social uses. 
Also to introduce the Telephone for 


SPEAKING TUBE 


purposes, for which instruments will be leased for a term of years at a nominal 
rental. 

This Company w'll arrange for Telephone lines between cities and towns where Ex- 
change systems already exist, in order to afford facilities for personal communication 
between subscribers or customers of such systems. 

We respectfully invite attention to this matter, and any further information relating 
threreto can be obtained from the Company, 


NO. 95 MILK STREET, BOSTON, MASS. 


All persons using Telephones not licensed by this Company, are hereby respectfully noti 
fied that they are liab!e to prosecution, and for damages for infringement, and will be 
prosecuted accordiny to the full extent of the law. 





























ARC LIGH Ts. 

We desire to call attention to the BRUSH MACHINES we are now manufacturiag, in 
tended to give lights of about two-thirds of the power of our usual size of are lights. They are fully 
equal to the orainary size lizhts of other systems, and except in the amount of light, are the same in 
every respect as our other lights 


Namber of Machine. Number cz Arc Lights. Nominal Candle Power. Horse “ower Required. 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
s 64 1,200 35 


Prices of machines and lamps same as the regular list. Our agents will give you estimates. 
We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the 
large orders which have accumulated on our books. We desire to state that these batteries are GUAR= 
| AN TEED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 
| of our — regarding them, which have been so industriously circulated of late, are false in every 
particular. 


‘THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 


[NCANDESCENT LIGHTS 
SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN- 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 


THE SWAN INCANDESCENT ELECTRIC LIGHT CO., 











853 Broadway, Cor. 14th Street, New York, 





